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1  QKH-1000 -GENERAL  CHARACTERISTICS 

Power  Output  .  .  . 

.  250  kW  (nominal) 

Frequency  Range  . 

.  .  .  8500-9600  Me 

Anode  Voltage  .  . 

. 27.5  kV 

Anode  Current  .  . 

,  .  .  25  amps  (peak) 

Stability . 

0.2%  missing  pulses 

1.65 

Bandwidth  - Me 

V 

i.  =  25±  15%  amps 
(peak) 

Pulse  Widths  .  .  .  . 

...  Up  to  3.3  Msec 

^rite  for  detailed  application  information  to  Raytheon 
Company,  Microwave  and  Power  Tube  Division,  Waltham 
54,  Massachusetts.  In  Canada:  W'aterloo,  Ontario.  In  Europe: 
Zurich,  Switzerland. 


RAYTHEON  COMPANY 


QKH-IOOO  MAGNETRON 


250  k\X  QKII-IOOO — all  ceramic  and  metal  tube 
—  improves  performance  of  existing  systems,  pro¬ 
vides  increased  capability  for  new  systems. 

This  new  X-hand  pulsed  magnetron— specially  designed  for 
airborne  applications— results  from  Raytheon’s  long  experi¬ 
ence  in  quantity  production  of  magnetrons  for  use  under 
severe  environmental  conditions. 

The  tube  is  rapidly  tunable  from  8,500  to  9,600  Me,  with  a 
typical  tuning  rate  of  100.000  Mc/sec  in  the  hydraulically 
tuned  version.  Ceramic  construction  and  newly-designed  cool¬ 
ing  fins  provide  high  ambient  temperature  tolerance.  Study 
programs  are  underway  to  permit  operation  to  350°C. 

The  tube’s  heliarc  welded  output  assembly  and  magnet  shape 
enhance  its  physical  rigidity.  Unique  anode  construction 
achieves  better  voltage  and  frequency  stability.  Designed  for 
economical  volume  production,  the  QKH-1000  directly 
replaces  the  RK-6249  magnetron  in  existing  systems. 


New  Raytheon  tuna 
improves  airborne  i 
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GRANGER  ASSOCIATES*  broadband  log-periodic  and  conical  monopole 
antennas  are  nnaking  an  important  contribution  to  more  flexible,  more 
reliable  and  more  economical  hf  radio  communications.  They  offer 
direct  savings  in  land,  in  power  and  in  circuit  down  time.  Each  design 
provides  a  low  and  constant  input  VSWR  over  its  entire  operating 
frequency  range— to  minimize  transmission  line  losses  and  equipment 
tune-up  time.  These  antennas  offer  radiation  patterns  with  excellent 
broadband  properties.  Take-off  angle  can  be  controlled  for  each  ap¬ 
plication.  Since  both  radiation  pattern  and  input  impedance  are  essentially 
constant  vs.frequency,and  efficiencies  are  high,  it  is  possible  to  radiate 
a  maximum  of  power  in  an  optimum  direction.  G/A  also  offers  broad¬ 
band  balun  transformers  and  receiving  and  transmitting  multi¬ 
couplers  which  permit  use  of  multiple  equipments  on  a  single  antenna 
A  staff  study  that  explains  GRANGER  ASSOCIATES’  hf  communications 
accessories  and  their  applications  is  available  now. 


ASSOCIATES 


G/A  Model  726  vcftically  polarized  monopole  log  periodic  antenna.  VSWR  cf  2.1:1  (nominaO- 10  db  gain. 


Extremely  low  take  off  angle.  Several  antennas  can  be  arrayed  to  compress  azimuth  beamwidth. 


Send  For  Complete  Information  GRANGER  ASSOCIATES  /  974  Commercial  Street  /  Palo  Alto,  California  /  DAvenport  1-4175 
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LAMBDA 

COM-PAK  Series 
Regulated  Power  Supplies 


Immediate 

delivery  from  stock. 

Convection  cooled, 
no  troublesome  blowers. 

Rated  for  24  hour 
continuous  operation  at 
50°C  ambient. 


•  Swing  open  bock 
for  easy  access. 

•  Transient 
free-output. 

•  Excellent  regulation. 


C-280  (without  meters):  0-200  VDC,  0-200  MA  $184.50 

C-281  (without  meters):  125-325  VDC,  0-200  MA  159.50 

C-282  (without  meters):  325-525  VDC.  0-200  MA  169.50 

C-480  (without  meters):  0-200  VDC,  0-400  M A.  259.50 

C-481  (without  meters):  125-325  VDC,  0-400  MA.  244.50 

C-482  (without  meters):  325-525  VDC,  0-400  MA  259.50 


C-880  (without  meters):  0-200  VDC,  0-800  M A  $340.00 
C-881  (without  meters):  125-325  VDC,  0-800  MA  315.00 
C-882  (without  meters):  325-525  VDC,  0-800  MA  360.00 
C-1580 (without  meters):  0-200  VDC,  0-1500  MA  550.00 
C-1581  (without  meters):  125-325  VDC.  0-1500  MA  575.00 
C  l 582  (without  meters):  325-525  VDC,  0-1500  MA  650.00 


For  Com-Pok  Series  models  with  meters,  odd  the  suffix  “M”  to  the  model  number 
and  add  $30  to  the  unmetered  model  price. 


COM-PAK  FEATURES 


CONDENSED  DATA 


•  Hermetically-sealed  transformer — designed  to 
MIL-T.27A 

•  50  to  400  CPS  input 

o  Semi-conductor  rectifiers  for  higher  efficiency 
in  C-400,  C-800  and  C-1500  series. 

•  Overload  protection  with  built-in  blown-fuse 
indicators 

•  Stable,  low  noise  wire  wound  reference  net¬ 
works  and  multipliers 

•  Oil-filled,  hermetically-sealed  capacitors 

•  Conservatively  rated  for  continuous  duty 

•  Easy  service  access  without  removal  from 
rack;  all  tubes  readily  accessible  for  replacement 

•  Provision  for  remote  DC  vernier  voltage  ad¬ 
justment 

•  Exclusive  design,  height  only  SH"  (C-200  and 
C-400  series),  1"  (C-800  series)  and  854"  (C-1500 
series) 


Regulation:  Line  Better  than  0.15%  or  0.3  Volt  (whichever  is  greater). 
For  input  variations  from  105-125  VAC. 

Load  Better  than  0.25%  or  0.5  Volt  (whichever  is  greater).  For 
load  variations  from  0  to  full  load. 

Transient  Response:  Line  Output  voltage  is  constant  within  reg¬ 
ulation  specifications  for  step-function  line  voltage  change  of 
plus  (+)  10  volts  or  minus  (— )  10  volts  rms  within  the  fimits 
of  105-125  VAC. 

Load  Output  voltage  is  constant  within  regulation  specifications 
for  step-function  load  change  from  0  to  full  load  or  full  load  to  0. 

Ripple  and  Noise:  Less  than  3  millivolts  rms. 

AC  Output:  (unregulated)  .  .  .  6.5  VAC  (at  115  VAC  Input).  C-200 
Series  ...  10  AMP;  C-400  Series  ...  15  AMP;  C-800  Series  . . . 
20  AMP;  C-1500  Series  ...  30  AMP. 

AC  Input:  105-125  VAC,  50-400  CPS 

Controls:  DC  Output  Controls:  Band-switches  and  screw-driver 
adjusting  vernier-control,  rear  of  chassis. 

SBNO  TODAY  POR  COMFLKTB  DATA 


ALAMBDA  ELECTRONICS  CORP. 

ll-n  131  STREET  •  DEPT.  1  •  COLLEGE  POINT  56.  N.  Y.  •  INDEPENDENCE  l-aSOO 
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HIGH-PRESSURE  RESEARCH. 
Accompanying  photograph  is  a 
close-up  of  the  tetrahedron  and  pis¬ 
tons  of  the  high-pressure  apparatus 
appearing  on  this  issue’s  front 
cover.  High  pressure  is  playing  an 
important  role  in  semiconductor  re¬ 
search.  For  an  insight  into  this 
fascinating  work,  turn  to  p  90  and 
read  the  article  by  D.  Warschauer 
of  Raytheon. 


MEDICAL  ELECTRONICS  is  getting  new  help  from  our  industry 
through  use  of  computers,  nuclear  magnetic  resonance  and  electron  pre¬ 
cision  resonance  spectrometers  and  electronic  biomechanical  measuring 
techniques.  This  week  (see  p  46)  Associate  Editor  Bushor  interprets 
latest  trends  in  these  new  areas  and  the  continuing  investigations  of 
established  applications.  He  is  just  back  from  on-the-spot  coverage  of 
technical  sessions  and  symposia  at  the  13th  Annual  Conference  on  Elec¬ 
trical  Techniques  in  Medicine  and  Biology,  which  was  held  in  Washington, 
D.  C. 


TWO-COLOR  TV.  Engineers  who  are  primarily  in  entertainment  elec¬ 
tronics  have  their  annual  get-together  at  the  EIA’s  Radio  Fall  Meeting, 
which  was  held  a  few  days  ago  in  Syracuse,  N.  Y.  Many  persons  came  to 
the  meeting  wondering  about  two-color  tv.  Where  does  it  stand?  This 
week,  Associate  Editor  Flynn  provides  some  information.  Engineers  he 
interviewed  at  the  meeting  say  the  difference  in  color  isn’t  that  striking. 
And  savings  in  production  costs,  so  far,  aren’t  significant. 

For  more  details  on  two-color  television — and  a  summary  of  interesting 
technical  highlights  of  the  three-day  Radio  Fall  Meeting — turn  to  p  49. 


Coming  In  Our  November  25  Issue 

SPECIAL  REPORT.  Widespread  research  marks  our  industry’s  present 
program  for  realizing  the  promise  of  microminiaturization. 

This  promise — high  reliability,  low  cost  and  small  size — may  be  the 
answer  to  the  next  generation  of  developmental  problems  facing  elec¬ 
tronics  engineers. 

As  readers  of  ELECTRONICS  well  know,  microminiaturization  is  taking 
many  forms  (p  51,  May  22,  1959;  p  35,  .Tune  26,  1959;  p  49  Dec.  11,  1959; 
p  69,  May  13,  1960).  Next  week’s  Special  Report  on  microminiaturization 
by  Associate  Editor  Perugini  and  Assistant  Editor  Lindgren  will  bring 
you  up  to  date  on  the  different  programs,  approaches  and  technique.^. 
You’ll  learn  where  we  stand  on  component,  circuit  and  function  oriented 
approaches,  and  how  microminiaturization  techniques  are  being  applied  to 
equipment  and  systems. 

You  won’t  want  to  miss  this  comprehensive  survey  which  was  almost 
a  year  in  preparation. 
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HYREL®  FB  DEPOSITED  CARBON  RESISTORS 


are  hermetically  sealed  in  ceramic  jackets  against  moisture 
and  vapor. . .  safely  protected  against  mechanical  abuse. 

The  Hyrel  FB  series  is  intended  for  applications  in  military,  commercial 
and  telephone  equipment  wherelong  life  under  high  humidity, 
small  size,  and  stability  of  electrical  characteristics  are  important. 


WRITE  FOR  ENGINEERING  BULLETIN  7010B 

SPRAGUE  ELECTRIC  COMPANY 

35  MARSHALl  STREET  •  NORTH  ADAMS,  MASS. 

Made  to  far  exceed  MIL-R-10509C  Specifications 

CAPACITORS*  RESISTORS*  MAGNETIC  COMPONENTS  •  TRANSISTORS#  INTERFERENCE  FILTERS*  PULSE  NETWORKS 
HIGH  TEMPERATURE  MAGNET  WIRE  e  CERAMIC-BASE  PRINTED  NETWORKS  e  PACKAGED  COMPONENT  ASSEMBLIES 
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FXR's  BRORDBflnD 
FIKED  [OHKini 
RTTEnunroRS 


S*ritt  180 


NtfQUENCY  RANGii  0.6  KMc  to 
12.4  KMc 

»  ATTINUATION  VALUES:  3,  6,  10, 
f  20  db 

CONNECTORS;  Typ*  N  -  mol*  ent 
•nd,  tomato  Hi«  oppaiito  and 


* 


So.  3  of  s  series  of  FXR's  new  pre¬ 
cision  microtvave  components 
designed  to  meet  the  ever-growing 
needs  of  the  microwsve  istdustry. 


FXR’s  Broadband  Fixed  Coaxial  At¬ 
tenuators  are  extremely  useful  and 
completely  dependable  in  applica¬ 
tions  requiring  isolation  between  RF 
components  and  extending  power 
meter  ranges.  Th^  may  also  be  used 
for  the  calibration  of  directional 
couplers,  in  obtaining  antenna  char¬ 
acteristics  and  for  similar  applica¬ 
tions.  These  attenuators  have  excep¬ 
tional  stability  and  are  capable  of 
withstanding  appreciable  overloads 
and  peak  power  with  no  change  in 
characteristics.  They  have  high  shock 
and  vibration  resistance  and  exhibit 
a  negligible  change  of  attenuation 
under  humidity  and  temperature 
cycling. 


MtEtl 

N(. 

FrtEatKy 

KMc 

Mm. 

VSWR 

FrtEMKCT 

SHS^city 

Price 

N180A 

.6-11.0 

1.3 

(  -  .3), 

.5) 

542.00 

NI80B 

l.o-ll.o 

1.3 

( -  .f) 

(-t-  .7) 

42.00 

N180C 

1.0-  2.0 

2.0-11.0 

1.35 

1.30 

(  -1.2) 
(-1-1.3) 

42.00 

NISOO 

2.0-  3.0 
3.0-11.0 
11.0-12.4 

1.35 

1.30 

1.40 

(-1.3) 

(+1.9) 

42.00 

Write  for  Catelog  Sheet  So.  180 


FXR,  Inc. 

Dssiii-Oinltpaiit-MiRtfMtarR 

2S-26  50th  Street/  RA.  1-9000 
Woodside,  N.  Y./TWX:  NY  43745 


COMMENT 


Ophthalmic  Eiectronics 

Electronics  in  the  recent  past 
has  published  many  fine  articles  in 
the  field  o.*’  medical  electronics. 
These  started  me  to  thinking  about 
a  medical  area  in  which  very  little 
has  been  done  in  the  past  several 
hundred  years. 

Countless  millions  of  Americans 
have  defective  vision.  A  large  per¬ 
centage  of  these  need  only  a  single, 
simple  lens  to  alter  the  light  paths 
sufficiently  to  accommodate  their 
focusing  range.  In  other  words, 
their  muscles  are  fine;  their  eye¬ 
balls  are  either  too  large  or  too 
small  for  the  existing  lens. 

Glasses  are  an  unsightly,  incon¬ 
venient,  expensive  and  cumbersome 
method  of  circumventing  this  de¬ 
fect.  Up  until  now,  at  least,  they 
were  the  only  way ;  but  why  has  no 
one  considered  altering  the  refrac¬ 
tive  index  of  the  eye  fluid? 

The  brute  force  method  of  doing 
this  might  be  by  an  operation  to 
remove  part  of  the  eye  fluid  and  re¬ 
place  it  w'ith  a  tolerable  compound 
which  would  rai.se  or  lower  the  re¬ 
fractive  index  the  desired  amount. 
The  success  of  this  method  would 
depend  on  finding  suitable  fluids; 
it  would  also  depend  on  the  rate  at 
which  the  eye  fluid  is  replaced  by 
normal  body  processes. 

A  more  sophi.sticated  solution, 
though,  and  one  which  might  more 
reasonably  call  on  electronics  for 
assistance,  would  require  locating 
the  glands,  nerves,  and  so  forth, 
which  control  the  refractive  index 
of  the  exi.sting  fluid,  and  then  mak¬ 
ing  suitable  changes  in  order  to 
shift  the  index.  This  type  of  solu¬ 
tion  would  be  better,  and  probably 
would  be  permanent. 

Richard  G.  Devaney 
Kingsport,  Tenn. 

Reader  Devaney  is  suggesting  a 
type  of  microsurgery  that  exceeds 
even  the  present  concepts  of  mi¬ 
crosurgery.  It  certainly  will  take 
a  great  deal  of  research  and  in¬ 
vestigation  before  such  an  idea 
can  be  considered  even  experi¬ 
mental. 


Transistorization 

Don’t  you  think  the  time  is  long 


overdue  when  use  of  the  term 
transistorized  passed  into  oblivion? 
If  a  piece  of  equipment  is  designed 
for  transistors,  it  is  a  transistor  re¬ 
ceiver,  not  a  transistorized  receiver, 
for  instance. 

If  originally  tube  designed  and 
subsequently  converted  to  transis¬ 
tors,  of  course,  transistorized  makes 
sense. 

Otherwise,  your  book  is  pretty 
darn  good. .  . 

Walt  Boyd 

Sacramento,  Calif. 


Soviet  Technology 

I  quote  the  following  from  a  re¬ 
port  on  Soviet  technology  (“Soviets 
Are  Pushing  All  Technologies”), 
which  appeared  on  p  40  of  your  Oct. 
21  issue: 

“In  the  Azerbaijan  SSR,  a  young 
researcher  has  used  high-voltage 
pulses  to  alter  the  internal  struc¬ 
ture  of  cottonseed,  causing  an  in¬ 
crease  in  germination  speed  and 
higher  cotton  yield.  Seeds  were 
soaked  in  water,  dried,  and  sub¬ 
jected  to  2,500-v  fields.  Plants 
sprouted  two  or  three  days  sooner 
than  usual,  had  more  buds,  ovaries 
and  bolls.” 

We  are  very  much  interested  in 
further  information  on  this  re¬ 
port.  .  . 

S.  0.  Nelson 
U.  S.  Department  of  Agriculture 
Lincoln,  Nebr. 

The  information  came  to  us 
from  a  Tass  article  summarizing  a 
report  by  Manf  Kalantarev  of  the 
Azerbaijan  Power  Institute  Labo- 
rator>’.  As  far  as  we  can  deter¬ 
mine,  the  work  reinforces  conclu¬ 
sions  drawn  from  earlier  research 
done  here  and  abroad. 

Financial  Typo 

On  p  20  (Financial  Roundup)  of 
your  issue  of  Oct.  28,  you  indicated 
our  earnings  as  “27  cents  per  com¬ 
mon  share.”  We  believe  this  is  a 
misprint  since  the  published  earn¬ 
ings  for  our  company  are  57  cents 
per  common  share.  .  . 

Charles  J,  Eisen 
PoLARAD  Electronics 
Long  Island  City,  N.  Y. 
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GENERAL  INSTRUMENT 

SEMICONDUCTOR  REPORT 


Offers  Reliability  on  the  Circuit  Level 


Design  Notes 


G  ENCAPSULATES  UNIQUE 
HOLD-OFF  DIODE 

Problem:  A  well-known  systems  manufac¬ 
turer  needed  a  series  hold-oH  diode  for 
use  in  a  dc  resonant  charge  radar  modu¬ 
lator.  Conditions:  PIV  of  12KV;  Operating 
temperature,  100°  C;  Inverse  current  at 
PIV,  150  fiO;  Average  current,  120  mo; 
Peak  charge  current,  260  ma.  In  addi¬ 
tion,  specifications  called  for  a  transient 
capability  of  21  KV  dc  for  .07  second. 
Solution:  O  produced  a  unit  which  far 
exceeded  these  requirements.  The  G 
CAP  (pictured  above)  is  only  Vj" 
in  diameter  and  4 'A"  long.  It  is  capable 
of’continuous  operation  beyond  maximum 
required  parameters. 

ENCAPSULATED  ASSEMBLIES  BUILT  TO 
SPEC  MEASURES  I  CUBIC  INCH 
G  recently  de-  9  9 

signed  a  compare-  •:  j: 

tor  bridge  for  missile 
use,  which  contains 

4  resistors  and  16  ^ 

diodes  (print  at 
right).  The  entire 
bridge  is  encapsu-  |  | 

lated  within  a  1  cubic  T  T 

inch  module,  has  8  ®  ® 

studs  for  plug-in  mounting.  The  unit  meets 
customer  requirements,  ond  is  capable  of 
continuous  operation  in  ambients  up  to 
150°  C. 

MICROMINIATURE  DIODE  DESIGNED 
FOR  1,500  PIV  SERIES  OPERATION 
General  Instrument  Engineers  solved  an¬ 
other  customer  problem  in  a  diode  that 
measures  .08"  diameter  by  V4"  long.  Space 
requirements  made  it 
1  necessary  to  assemble  an 

^  "electrically  cold"  unit. 

J  This  specially  designed 

T  diode  was  produced 

!  with  the  rigid  require- 

ments  of  1,500  PIV,  leak- 
E;4l|HHI@||HPi^age  of  less  than  .02  /la, 
°  forward  drop  of 
jlKk^liljaless  than  2V  @  ICX)  ma. 


1^  GENERAL  INSTRUMENT 

IRCUIT  CAPS  DESIGNED  TO  YOUR 


SPECIFICATIONS  . . .  SAVE  COST  OF 

•  Engineering  •  Production  •  Quality  Control 


General  Instrument  offers  circuit  modules  with  the  exact  parameters  needed 
for  your  specialized  applications  . . .  regardless  of  configuration,  electrical  or 
environmental  requirements.  Typical  applications  include:  rectifiers,  amplifiers, 
comparators,  bridges,  limiters,  blocking  and  flip-flops. 

These  packaged  assemblies  provide  proved  reliability  for  the  entire  circuit . . . 
feature  high  resistance  to  vibration,  shock,  moisture  and  humidity,  combined 
with  high  heat  dissipation.  These  assemblies  range  from  printed  circuit  boards, 
ultra-bigh  PIV  microminiature  diodes,  minimal  size  encapsulations,  as  well  as 
packages  weighing  hundreds  of  pounds. 

•  ENGINEERING:  Experienced  General  Instrument  Engineers  study  your 
specifications,  draw  on  G  research,  development  and  production  facilities  in 
making  an  assembly  to  exceed  your  most  stringent  requirements. 

•  PRODUCTION:  Years  of  General  Instrument  experience  in  volume  semicon¬ 
ductor  manufacture  is  applied  to  tbe  production  of  **  ^jTlcuir  caps”.  G  saves 
you  the  expense  of  stocking,  testing,  selection  and  encapsulation.  Maximum  use 
of  welded  connections  assures  excellent  resistance  to  vibration  and  shock. 

•  QUALITY  CONTROL:  Components,  as  well  as  completed  “^JcuiT  caps”  are 
subjected  to  100%  electrical  and  environmental  testing  .  .  .  exceeding  the  most 
stringent  industrial  and  military  specifications.  Finished  units  are  guaranteed 
to  surpass  your  most  rigid  requirements. 

CONTACT  GENERAL  INSTRVMEST  for  full  information  on  the  services  offered 
by  the  Special  Products  Division.  Our  engineers  will  work  closely  with  you— in 
your  own  plant,  if  necessary— to  produce  a  “  ^^CUIT  CAP^designed  for  your 
modular  applications  or  complete  circuit  needs. 


SEMICONDUCTOR  DIVISION 

GENERAL  INSTRUMENT  CORPORATION 


-  65  Gouverneur  St.,  Newark 

IN  CANADA:  G«n«ral  Instrument— F.  W.  Sickles  of  Canada  Ltd. 
Street,  Waterloo,  Ontario,  Canada.  Sherwood  4-8101. 
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Immediate  Local  Deliveries 
for  small  runs,  production 
emergencies  or  design  needs  .  .  . 
from  over  30  strategically  located 
parts  distributors  ...  At  factory 
I)rices  in  lots  up  to  1000  of  a  value. 


Would  you  buy 
fixed  resistors 
just  because  they’re  the 

easiest  to  solder? 


Of  course  you  wouldn’t! 

But  when  you  add  the  highest  degree  of  "solderobility”  of  any  resistors  on 
the  market  to  top-notch  reliability  in  other  physical  and  electrical  charac¬ 
teristics  —  well,  that's  something  else.  Like  a  lot  of  other  cost-conscious 
producers,  you'll  then  be  using  Stackpole  Coldite  70+  ResistorsI 


Stackpole  Coldite  70+  “solderability”  saves  time  and  money  in  your 
production.  It  assures  perfect  connections  that  eliminate  a  lot  of  pos¬ 
sibilities  for  costly  field  service  later  on. 

Coldite  70+  performance  fully  matches  the  “solderability”  of  the 
leads.  They’re  designed  to  meet  or  excel  MIL-R-11  in  every  respect. 
And  they’re  tops  in  load  life,  humidity  and  moisture  tests! 


Electronic  Components  Div. — STACKPOLE  CARBON  CO.,  St.  Marys,  Pa 


fixed  oompoeltlon  resistor* 


CERAMAG®  FERRITE  CORES  •  VARIABLE  COMPOSITION  RESISTORS  •  SLIDE  &  SNAP 
SWITCHES  •  CERAMAGNET*  CERAMIC  MAGNETS  •  FIXED  COMPOSITION  CAPACITORS 
BRUSHES  FOR  ALL  ROTATING  ELECTRICAL  EQUIPMENT  •  ELECTRICAL  CONTACTS 
GRAPHITE  BEARINGS,  SEAL  RINGS^  ANODES  •  HUNDREDS  OF  RELATED  CARBON  & 
dRAPHITE  PRODUCTS. 
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ELECTRONICS  NEWSLETTER 


After  the  Election 
Optimism  ...  &  Caution 

THE  LAST  HURBAH  is  in,  now  what? 

That’s  the  bipr  question  as  a  Ken¬ 
nedy  Administration  comes  into 
view  this  week.  And  this  is  the  out¬ 
look:  Our  industry  will  continue  to 
do  well — but  watch  a  couple  of  po¬ 
tential  trouble  spots. 

One  midwest  executive  sees  a 
10-percent  rise  in  business.  On  the 
other  hand,  west  coa.st  official  is 
worried  about  Kennedy’s  ties  with 
labor  and  unions.  (Question:  Will 
automation  be  retarded?) 

A  New  England  executive  sees  a 
lot  of  name-droppinpr  .  .  .  and  find¬ 
ing  ...  in  Washington.  Nothing 
social :  strictly  business  as  long¬ 
time  government  contacts  leave 
office  and  new  faces  move  in. 

As  soon  as  la.st  week’s  election 
was  settled.  Electronics  editors 
began  asking  executives  and  engi¬ 
neers  in  our  business:  What  affect 
will  the  new  Administration  have — 
and  why?  Answers  follow. 


Pacific  Coast  Sees 
‘Speedier  Funding’ 

ON  THE  WEST  COAST,  post-election 
comments  are  running  like  this: 

An  executive  doing  business  with 
the  military  .says:  “We  expect  a 
speedier  relief  of  funding  in  R&D 
space  programs.  Kennedy  has  been 
harping  on  the  declining  prestige 
theme  and  is  obligated  to  take  some 
definite  action  to  show  he’s  going  to 
get  the  nation  moving  again.’’ 

From  a  spokesman  for  an  indus¬ 
trial  equipment  firm:  “I  doubt  that 
Kennedy’s  being  elected  will  have 
much  effect  on  our  sector  of  elec- 
tronic.s,  which  is  industrial  automa¬ 
tion  and  process  control.  The  trend 
toward  more  automation  is  already 
definitely  established.  One  thing  we 
are  .somewhat  apprehensive  about 
is  Kennedy’s  ties  with  labor  and 
unions,  and  whether  he  might  side 
with  them  in  attempting  to  retard 
automation  of  industry. 

“I  think  we  may  get  a  small 
boo.st  in  sales  to  firms  which  are 
engaged  in  military  electronics  and 
get  stepped-up  contracts  if  Ken¬ 
nedy  keeps  his  promises.  Another 


thought:  Some  of  our  business  is 
with  the  oil  industry,  and  if  Ken¬ 
nedy  goes  to  work  on  depletion  al¬ 
lowances,  oil  companies  will  not  be 
anxious  to  initiate  further  cash 
outlay.’’ 

A  consumer  equipment  manufac- 
furer  thinks:  "Pfi6r~T7)  pT^'CTfwn 
there  was  an  environment  of  un¬ 
certainty,  and  few  people  were  buy¬ 
ing  things  they  didn’t  absolutely 
need.  Now  that  there’s  no  more 
uncertainty  about  the  outcome,  we 
feel  people  will  start  buying  radios 
and  tv.’’ 


Midwest  Forecasts 
‘Pickup  in  Tv  Sales’ 

THIS  IS  WHAT  some  electronics 
executives  in  the  midwest  are  say¬ 
ing: 

Donald  C.  Potter,  vice  president 
and  general  manager,  Stewart- 
Warner:  “With  Kennedy  in.  we  ex¬ 
pect  defense  expenditures  to  be 
somewhat  greater.  Since  defense 
represents  80  percent  of  the  work 
of  our  industry,  we  may  expect  a 
general  increase  in  electronic  busi¬ 
ness  of  about  10  percent  over  the 
next  few  years.’’ 

Edward  R.  Taylor,  executive  vice 
president.  Motorola:  “We  haven’t 
found  much  disparity  between  the 
candidates  in  matters  affecting  our 
business,  so  we  don’t  expect  the 
election  will  make  much  difference. 

“To  the  extent  that  the  public 
is  relieved  that  the  campaigning  is 
over,  we  may  expect  some  lift  in 
buying  psychology.  Other  than 
that,  we’ll  be  waiting,  like  almost 
everyone  else,  to  see  just  what 
types  of  policies  will  be  adopted  by 
the  new  administration.’’ 

Ross  Siragusa,  Jr.,  vice  presi¬ 
dent.  Admiral:  “We  do  believe  that 
tv  sales  are  probably  close  to  bot¬ 
toming  out-  now — after  their  slump 
of  the  past  few  months — with  the 
pick-up  coming  in  the  fir.st  or  .sec¬ 
ond  quarter  of  next  year.  I  expect 
these  results  would  have  been 
pretty  much  the  same  no  matter 
which  way  the  election  turned  out.” 

Robert  F.  Halligan,  executive 
vice  president,  Hallicrafters :  “The 
Democratic  victory  will  have  little 
effect  on  continuing  growth  of  the 


electronics  industry,  particularly 
for  companies  like  ours,  in  the  front 
lines  of  our  worldwide  offense  and 
defense  systems  through  govern¬ 
ment  contracts. 

“Both  political  parties  have  rea¬ 
lized  that  as  long  as  any  one  nation 
or  group  of  nations  comprises  a 
threat  to  world  peace,  the  U.  S.  has 
no  choice  but  to  stay  ahead  of  its 

technology,  and  nowhere  is  this 
more  relevant  than  in  electronics.” 

“The  nation’s  economic  growth, 
its  mounting  population  and  the  in¬ 
creasing  impact  of  automation  will 
have  far  greater  influence  on  con¬ 
sumer  and  industrial  aspects  of  our 
indu.strv  than  any  change  in  politi¬ 
cal  admini.stration.” 

Richard  A.  O’Connor,  chairman 
of  the  board,  Magnavox :  “Both 
candidates  have  indicated  need  of 
additional  emphasis  in  the  area  of 
national  defense,  and,  should  the 
new  congress  agree,  there  may  be 
some  upsweep  in  military  electron¬ 
ics.  Electronic  products  in  the  con¬ 
sumer  market,  like  all  consumer 
goods,  are  directly  related  to  the 
climate  of  the  national  economy.” 


New  England  Expects 
‘Scurrying  for  Contacts’ 

“ONE  IMMEDIATE  PROBLEM  will  be  in 
the  number  of  new  faces  in  Wash¬ 
ington.” 

Speaking  was  the  president  of  a 
military  electronics  company  in  the 
east.  Counting  of  presidential  votes 
was  over.  He  was  weighing  the  pros 
and  cons  of  a  Kennedy  administra¬ 
tion. 

“Well-established  sources  of  in¬ 
formation  on  contracts,  etc.,  will 
presumably  be  out.”  he  continued. 
“This  may  be  true  also  in  the  .scien¬ 
tific  field,  in  top  levels  of  ARPA 
and  NASA,  for  example. 

“There  will  be  a  lot  of  scurrying 
around  in  Washington  to  .set  up 
new  contacts.” 

The  executive  says  he  sees  little 
change  in  the  level  of  defense  con¬ 
tracts.  “Both  parties.”  he  says, 
“are  strong  on  the  need  for  defense 
spending.” 

Another  executive  of  an  east 
coast  industrial  electronics  firm 
feels  this  way: 

“I  see  more  business,  but  count¬ 
er-balanced  by  heavier  corporate 
taxes.  I  expect  long-term  socialogi- 


November  18,  1960 


9 


cal  changes  including  emphasis  on 
social  welfare  legislation,  decreased 
productivity  of  labor  via  contract 
concessions  from  management.  I 
fear  this  will  ultimately  lower  gen¬ 
eral  standard  of  living.” 

Navy  Now  Testing 
Advanced  Sonar  Systems 

SONAR  SYSTEMS  Capable  of  reaching 
30,  70  and  100  miles  are  now  being 
tested  by  the  Navy  for  general  de¬ 
ployment  in  the  antisubmarine  fleet. 
One  system  reportedly  “just  going 
into  saltwater”  uses  a  transducer 
weighing  30  tons,  is  built  to  operate 
both  actively  and  passively,  can 
reach  out  ten  times  the  distance  of 
conventional  sonars  under  worst 
ambient  conditions. 

System  now  under  test  was  built 
for  submarine  use  by  Raytheon; 
other  models  for  destroyer  installa¬ 
tion  are  being  built  by  Edo  and  GE. 

Army  Awards 
Advent  Contract 

MICROWAVE  COMMUNICATIONS  sys¬ 
tem  for  Project  Advent  will  be  de¬ 
veloped  by  Bendix  under  a  Signal 
Corps  contract.  The  half-ton  Ad¬ 
vent  satellite  will  be  placed  in  a 
22.300-miIe-high  orbit  some  time  in 
1962. 

The  company’s  systems  division 
will  design  the  satellite  repeater, 
special-purpose  ground  equipment 
and  checkout  gear,  and  will  provide 
the  communications  systems  engi¬ 
neering.  Radio  division  will  design 
and  construct  ground  terminal 
equipment  (to  be  located  near  Van- 
denberg  AFR  in  California  and 
Fort  Dix,  N.  J.)  and  will  produce 
the  airborne  microwave  repeater 
equipment.  Development  and  pre¬ 
liminary  design  of  shipboard  ter¬ 
minals  for  Navy  use  will  also  be 
done  by  Bendix.  Overall  cost  of 
Advent,  including  launching  vehi¬ 
cles,  will  be  $174  million. 

Air  Force  Pushes 
Pneumatic  Computer 

PNEUMATIC  COMPUTER  developments 
will  eliminate  electronic  devices 
from  some  signal  and  power  appli¬ 
cations  in  hot-gas  environments. 


particularly  airborne  and  space- 
borne.  researchers  were  predicting 
this  week.  Under  Air  Force  spon¬ 
sorship,  a  mechanical  engineering 
group  at  MIT  is  intensifying  de¬ 
velopment  of  pneumatic  computa¬ 
tional  components,  mostly  high- 
gain  relay  devices,  and  hot-gas 
servos  and  valves.  Interest  centers 
on  all-mechanical  or  all-pneumatic 
systems  where  conversion  to  elec¬ 
tronic  signals  is  not  desirable,  and 
on  performance  in  extremely  high 
ambient  temperatures  where  even 
the  most  advanced  electronic  de¬ 
vices  may  not  be  satisfactorily 
operable. 

Boo.st  Orthicon  Speed 
To  125,000  ASA 

ELECTRONIC  PULSING  of  Conventional 
image  orthicon  steps  up  its  effective 
speed  to  125,000  ASA.  opens  the 
way  for  its  use  in  optical  tracking 
of  space  probes  to  the  moon — or  to 
Mars  and  Venus. 

Experiments  by  Northwestern 
University  researchers  increased 
sensitivity  by  placing  short  posi¬ 
tive  charges  on  both  target  and 
grid  of  the  tube  just  before  and 
during  readout.  Researchers  R. 
Aikens  and  G.  Barton  tested  the 
souped-up  orthicon  in  recent  in¬ 
vestigations  at  the  Organ  Pass, 
N.  M.,  satellite  tracking  station. 

University’s  newly  announced 
Project  Cat-Eye  will  couple  the  new 
pulsing  system  to  a  36-inch  tele- 
.scope,  will  gain  the  effect  of  a  360- 
inch  telescope  for  balloon-borne 
sightings  from  the  near  edge  of 
space  (Electronics  Newsletter,  p 
11.  Nov.  11). 

Moth  Countermeasures 
Fight  Bat’s  Sonar 

COUNTERMEASURES  TECHNIQUES  are 
u.sed  by  moths  against  the  ultra¬ 
sonic  radar  of  bats,  according  to 
Kenneth  Roeder,  professor  of  phy¬ 
siology  at  Tufts  University.  Roe- 
der’s  studies  show  the  moth’s 
receiver  has  a  frequency  response 
of  10  to  100  Kc  and  a  range  of 
100  feet.  He  has  recorded  on  tape 
the  output  of  the  receiver — milli¬ 
volt  pulses  with  milliseconds  dura¬ 
tion.  The  physiologist  is  trying  to 
determine  how  much  information 


the  moth  can  get  on  the  bat’s 
maneuvers  and  how  effectively  the 
moth  uses  this  information  to  evade 
the  bat. 

Sift  Maintenance  Plans 
For  New  Weapons  Systems 

STUDY  TO  ESTABLISH  next-genera- 
tion  design  criteria  and  mainte¬ 
nance  philosophy  for  Air  Force 
weapon  systems,  test  and  checkout 
equipment  now  being  made  by  the 
Motorola  military  electronics  divi¬ 
sion  and  the  Douglas  missiles  and 
space  systems  engineering  depart¬ 
ment  may  influence  total  Air  Force 
planning  for  future  weapon  support 
gear. 

Principle  objectives  of  study  re¬ 
quirement  SR-17530,  titled  “Design 
Criteria  for  Automatic  Test  and 
Checkout  Systems,”  are  to:  validate 
operational  and  maintenance  re¬ 
quirements  for  test  and  checkout  of 
Air  Force  weapon  systems  through 
1975;  corroborate  design  criteria  to 
ensure  compatibility  of  future 
weapons  and  associated  gear;  de¬ 
termine  the  feasibility  of  standard¬ 
izing  test  and  checkout  equipment 
and  procedures;  and  of  designing 
an  integrated  multipurpose  auto¬ 
matic  test  and  check-out  system  for 
future  weapons  systems. 

Conventions  Valuable, 

Survey  Suggests 

EFFECTIVENESS  of  electronics  con¬ 
ventions  was  recently  surveyed  by 
Facts  Con.solidated,  research  and 
market  analysis  firm.  Survey  of 
reactions  to  1960  Wescon  showed 
that  93.5  percent  of  people  inter¬ 
viewed  think  the  convention  ad¬ 
vanced  their  knowledge  of  the  in¬ 
dustry.  Of  730  personal  interviews 
from  professional  and  management 
men,  89.6  percent  said  lectures  and 
technical  discussions  advance  the 
electronics  art.  2.9  percent  thought 
not.  Over  half  indicated  they  at¬ 
tended  or  planned  to  attend  techni¬ 
cal  di.scussion.s,  36  percent  didn’t 
expect  to  participate.  Total  of  86.3 
percent  rated  lectures  and  technical 
discussions  important.  Majority  of 
89.6  percent  indicated  the  exhibits 
advanced  the  electronics  art,  and 
over  88  percent  thought  exhibits 
would  help  them  in  their  jobs. 
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A  NEW  HYDRAULIC-MAGNETIC  BREAKER 
NO  BIGGER  THAN  A  POCKET  LIGHTER 

Light  .  .  .  small ...  a  snap  to  install!  This  l^^-eunce  circuit 
breaker  can  help  you  out  of  a  tight  spot,  if  you’re  cramped 
for  component  space.  Only  2^^"  x  %"  x  2^4"  overall,  it  can 
take  the  place  of  both  a  fuse  and  a  switch — and  save  you 
installation  time  and  trouble,  in  the  bargain.  A  single  half¬ 
inch  hole  is  all  you  need  for  mounting,  and  there  are  only 
two  connections  to  make,  instead  of  four  or  more.  (The 
breaker’s  “universal”  terminals  let  you  use  the  kind  of  con¬ 
nection  best  suited  to  the  job,  too — soldered,  solderless,  or 
screwed.)  You  can  have  this  breaker  in  any  integral  or  frac¬ 
tional  current  rating  from  0.050  to  15  amps,  at  llOV,  60  or 
400  cycles  AC,  or  50V  DC.  Whatever  rating  you  spec  will  be 
decimal-point  precise — and  permanent  (you  don’t  have  to 
de-rate  the  hydraulic-magnetic  breaker  for  high  ambient 
temperatures).  Bulletin  VP  will  give  you  more  information. 
A  word  from  you  will  put  a  copy  in  the  mail. 

HEINEMANN  ELECTRIC  COMPANY  ^176  BRUNSWICK  PIKE, TRENTON  2,  N.J. 

SA  292a 


November  18,  1960 


CIRCLE  11  ON  READER  SERVICE  CARD 


11 


ELECTRONICS  ABROAD 


New  Landing  System 
For  British  Airports 

PRESTWICK,  SCOTLAND — Following 
shakedown  tests  for  a  new  instru¬ 
ment  landing  system  made  by  ITT’s 
British  associate  company,  Stand¬ 
ard  Telephones  &  Cables,  Ltd., 
the  equipment  was  installed  at  this 
airport  and  at  Gatwick,  Ringway 
and  Renfrew.  The  gear  was  put 
through  its  paces  at  Hum  airport 
late  this  summer  by  Ministry  of 
Aviation  officials. 

The  new  system  operates  on 
any  one  of  39  channels  bet\veen 
108.1  and  111.9  Me.,  operates 
through  two  identical  r-f  and 
modulator  .sections  which  feed  two 
antenna  arrays.  Each  array  feeds 
a  .separate  signal  zone. 

Nigeria  Planning  to  Use 
Electronic  Time  Standard 

LAGOS — New  national  radio  station 
slated  to  go  in  operation  in  the 
near  future  will  take  its  time  from 
an  electronic  crystal-controlled 
chronometer  system  made  by 
Sperry  Gyro.scope  Co.,  Ltd.,  of 
England.  System  designers  say 
the  standard  is  accurate  to  better 
than  15  .seconds  a  year.  The  sy.s- 
tem  will  contain  a  master  trans¬ 
mitter  providing  both  one-second 
pul.ses  and  half-minute  pulses  for 
up  to  a  score  of  slave  clocks. 

Provisions  will  be  made  on  the 
station  control  console  to  synchro¬ 
nize  the  master  and  slave  clocks 
with  Greenwich  Meridian  Time,  for 
example,  by  the  BBC  time  signal. 


Tone  signals  will  be  transmitted 
every  15  minutes  at  800  cps. 

New  Tv  Network  Slated 
For  Cambodian  Viewers 

PHNOM  PENH — Cambodia’s  govern¬ 
ment  has  awarded  a  $390,000  con¬ 
tract  to  Nippon  Electric  Co.  of 
Japan  for  complete  installation  of 
a  100-kw  television  network. 

The  Japanese  company  will  set 
up  the  main  antenna  tower  in 
Phnom  Penh,  here  in  the  nation’s 
capitol,  along  with  studio  gear  and 
transmitters.  A  100-kw  relay  sta¬ 
tion  will  also  be  set  up  on  the 
Bokor  plateau. 

According  to  the  contract,  the 
station  should  go  on  the  air  by 
August  of  next  year. 

International  Television  Net 
Formed  in  East  Europe 

ZURICH — Major  countries  of  eastern 
Europe  have  formed  an  interna¬ 
tional  tv  network  called  Intervision. 
(We.stern  Europe’s  international 
net  is  called  Eurovision.)  Already 
in  operation  are  links  between 
Berlin,  Warsaw,  Prague  and  Buda¬ 
pest.  Planned  for  1961  are  connec¬ 
tions  with  Leningrad,  Mo.scow  and 
Kiev,  with  expectations  that  1962 
will  .see  Buchare.st,  Sofia  and  Tiran 
in  the  hookup.  Future  links  may 
reach  V’ladivo.stock  and  Peking. 

Germany,  Czechoslovakia,  Poland 
and  Hungary  now  have  tv  relay 
links  extending  roughly  2,000  miles. 
They  compri.se  30  transmitters  and 
reach  about  10  million  viewers,  not 
including  USSR. 

Computer  to  Control 
Uranium  Reactor 

PARIS — Digital  computers  built  in 
the  U.  S.  will  be  used  by  France’s 
state-owned  electric  power  utility, 
Electricite  de  France,  to  control 
two  of  the  three  natural  uranium 
gas-cooled  reactors  the  utility  is 
now  planning. 

Compagnie  Europeene  d  ’Auto- 
matisme  Electronique  (CAE),  has 
already  delivered  the  first  unit,  an 
RW-300.  to  EDF,  with  two  more 
slated  for  early  delivery:  one  for 


a  second  EDF  reactor,  the  third 
to  control  a  250-Mw  thermal  power 
station  to  be  built  near  Paris. 

The  two-computer  system  will 
provide  automatic  detection  of  fuel 
cladding  ruptures  for  the  reactors, 
the  first  of  which — at  Chinon  in 
the  Loire  valley — is  scheduled  to 
go  critical  in  1961. 

CAE  was  formed  last  July  by 
Thompson  Ramo  Wooldridge,  Com¬ 
pagnie  Generale  de  Telegraphie 
Sans  Fil,  Societe  Intertechnique. 


Australians  Develop  Tiny 
Phase  Sequence  Detector 

MELBOURNE — Miniature  phase  se¬ 
quence  detector  smaller  than  a 
matchbox  has  been  developed  here 
by  engineers  of  the  Sydney  County 
Council  to  replace  several  larger 
types  now  in  use.  The  new  device 
was  designed  for  415  v  operation, 
uses  miniature  neon  tubes  and  a 
capacitor  in  place  of  incandescent 
lamps  and  inductors.  The  very  low 
power  requirements  of  the  neon 
tubes  allow  the  use  of  miniature 
resistors  and  a  very  small  capacitor. 
All  components  are  in  a  tran.sparent 
epoxy  resin,  making  the  device 
rugged  and  waterproof. 

In  operation,  one  neon  tube  glows 
brightly  while  the  other  is  extin¬ 
guished.  Letters  next  to  the  tube 
indicate  the  pha.se  .sequence. 

U.  S.  Firm’.s  Subsidiary 
Expanding  in  Britain 

LONDON — Honeywells  Controls,  Ltd., 
wholly  owned  subsidiary  of  Min- 
neapolis-Honeywell  Regulator,  has 
disclosed  plans  for  a  $2.8-million 
expansion  program  for  its  indu.s- 
trial  instrumentation  facility  in 
Lanarkshire.  The  three-year  in- 
ve.stment  program,  financed  in 
equal  parts  by  the  British  board  of 
trade  and  Honeywells,  will  boo.st 
the  labor  force  from  2,000  to  3,000, 
will  double  capacity. 

A  former  textile  mill  at  Reddish, 
near  Manchester,  has  been  acquired 
by  General  Electric  Co.  Ltd.,  for 
changeover  to  a  semiconductor  pro¬ 
duction  facility.  The  new  installa¬ 
tion  will  have  a  working  space  of 
600,000  sq  ft. 
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electronics 


1.  Series  42-Over  2,000,000 
produced  since  1942— 
The  standard  of  reliabiHty. 


6.  Series  56-Padding 
potentiometer— wide  x 
V'*"  hi^  X  long. 
Available  in  many  variations 
including  various  terminations. 


t  Series  SC42-970- 
Sine<k)sine  potentiometer 
version  of  famous  Series  42. 


3.  Series  55-10  turn 
potentiometer-available  in 
3  si2es-%"  dia.,  IVi  "  dia., 
and  2"  dia. -winding  molded 
to  housing-shock  proof 
construction. 


5.  Series  57-V^"  precision 
trimming  potentiometer- 
W*  dia.-available  with 
glass  seal  back  cover. 


4.  Series  54-The  ultimate  in 
precision-available  in  5  sizes’ 
dia.,  iv>*"  dia.. 
IH"  dia.,  2"  dia..  and  3"  dia 


Precision  Pot^tiome^r  Competence 


For  quality,  with  practicability,  count  on  Clarostat 
competence.  Unsurpassed  experience  and  historical  performance  is  your  assurance 
that  you  get  the  most  in  Clarostat  Precision  Potentiometers. 

Write  for  complete  potentiometer  catalog  and  technical  specifications... 


CLAROSTAT  MFG.  CO.,  INC. 

DOVER,  NEW  HAMPSHIRE 

In  Canada:  CANADIAN  MARCONI  CO..  LTD..  TORONTO  17.  ONT. 
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WASHINGTON  OUTLOOK 


FIXED  COAXIAL 
ATTENUATORS 
Models  50,  51,  52 

K  10  1  KMC,  UsoUt  to  2  KMC  . 
Alttflootiofi:  IfoSOdb^. 

V  ^  stoMIHy,  low  froquoocy  sonsilMly  ^ 
StqMofs  SMl  (Typo  N  CohmcIoi^ 
notod  (Typo  C  or  SC  Cowiclow^ 


VICTORY  of  President-designate  John  F.  Kennedy  will  have  a  marked 
effect  on  the  electronics  industry’s  burgeoning  military  market.  Kennedy 
comes  to  the  White  House  committed  to  boosts  in  defense  spending  and 
reorganization  of  the  Pentagon. 

Spelled  out  in  industry  terms,  this  means  a  heavier  rate  of  procure¬ 
ment  and  R&D  contracting,  with  consequent  greater  defense  business 
for  electronics.  It  also  means  some  important  changes  in  the  way  the 
military  does  business. 

Kennedy  will  want  to  expand  the  size  of  U.  S.  retaliatory  strike  forces 
and  to  modernize  so-called  conventional  forces  to  fifjht  limited  brush- 
fire  wars.  Judging  from  campaign  oratory,  he  is  thinking  about  accel¬ 
erated  production  of  Minuteman  and  Polaris  missiles,  a  continuous 
airborne  alert  for  B-52  bombers,  more  hardened  sites  for  land-based 
ICBMs,  and  development  of  new  bomber  aircraft. 

His  proposals  would  also  mean  increased  procurement  of  jet-troop- 
carrier  and  cargo  planes,  tactical  missiles,  combat  vehicles,  battlefield 
communications  equipment,  small  arms,  and  more  advanced  weapons  for 
ground  troops. 

In  his  campaigning,  Kennedy  called  for  a  $2..5-billion  to  $,3-billion  boost 
over  the  current  $U1  .S-billion  military  spending  level.  But  he’s  vague  as 
to  whether  this  is  to  be  a  dramatic,  one-shot  increase  in  the  budget,  to 
be  leveled  off  in  following  years;  regular  large  incremental  rises  each 
year  as  proposed  by  several  independent  study  groups;  or  a  long-range 
increase  over  the  next  couple  of  years. 

Actually,  Kennedy  has  not  immersed  himself  in  specific  program  details, 
has  leaned  heavily  in  his  defense-policy  pronouncements  on  Sen.  Stuart 
Symington  (D..  Mo.)  and  his  running-mate,  Lyndon  Johnson. 

On  defense  reorganization.  Kennedy  wants  stronger  unification  of  the 
.services.  He’s  aiming  at  a  reorganization  “on  the  basis  of  function.’’ 
Presumably,  this  would  not  mean  abolishing  the  individual  services,  but 
would  involve  creation  of  new  strategic,  tactical,  and  logistic  forces,  each 
made  up  of  Army,  Navy,  and  Air  Force  components. 

If  carried  to  its  logical  conclusion,  this  scheme  would  result  in  more 
centralized  control  over  procurement  and  R&D  contracting.  There  would 
be  fewer  military  field  agencies  authorized  to  deal  with  industry  and, 
inevitably,  fewer  numbers  of  firjus  invited  to  bid  in  negotiated-type 
contracting. 

But  don’t  e.xpect  any  immediate  changes.  Kennedy’s  narrow  margin 
of  victory  reduces  his  ability  to  carry  out  his  ideas  in  a  hurr.v.  On  the 
issue  of  defense  reorganization,  for  instance,  he  faces  the  stubborn  opposi¬ 
tion  of  Rep.  Carl  Vinson  and  Sen.  Richard  Russell,  the  two  Georgia 
Democrats  who  are  chairmen  of  the  House  and  Senate  Armed  Services 
Committees.  Both  oppose  major  changes  in  the  Pentagon  setup. 


Typ*  N  Connactori 


I  mol*  2  fanial*  2  mol* 
1  Umal* 


Typ*  C  Cenncctort 


I  mol*  2  f*mot* 
1  f*mol* 


Typ*  SC  Cenn*ctort 


AT  THE  FEDERAL  COMMUNICATIONS  COMMISSION,  it’s  toUgh  tO  judge  what 
changes  if  any  the  Kennedy  administration  will  make.  Only  one  appoint¬ 
ment  will  open  in  the  near  future;  it  will  replace  Charles  H.  King, 
Republican  dean  of  the  Detroit  College  of  Law,  who  is  serving  out  the 
unexpired  term  (until  June  1961)  of  John  C.  Doerfer,  who  quit  as  chair¬ 
man  last  July. 

The  issues  which  have  caused  the  most  controversy  at  FCC  have  not 
been  approached  on  party  lines.  Political  liberals  often  express  belief 
that  all  tv  should  be  switched  to  uhf,  for  instance;  but  the  leading  pro¬ 
ponent  of  uhf  is  Republican  Robert  E.  Lee,  who  has  been  confirmed  for 
a  second  term  on  the  Commission. 

A  current  uhf  experiment  in  New  York  will  bring  this  issue  to  a  head 
in  a  couple  of  years.  The  other  big  question  FCC  faces  is  pay-tv,  which 
has  not  been  a  partisan  issue. 
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VHF  P*A*D*T  High-Gain  Transistors  ARE  BETTER.., for 
AM/FM,  mobile  communications,  car  radio,  and  instrumentation! 


Maximum  Uniformity  and  Interchangeability 

By  combining  the  best  qualities  of  both  the  alloy  and 
the  diffusion  approaches  to  transistor  construction  —  and  by 
-means  of  special  “self-jigging”  techniques  —  the  Amperex  Post 
Alloy  Diffusion  Process  achieves  maximum  yield  and  uni¬ 
formity,  virtually  eliminating  the  need  for  “selection”.  From 
drawing-board  to  final  quality  control  checkpoint,  the  PADT 
•  process  rigidly  maintains  the  specifications  of  each  transistor 
you  require,  not  only  to  provide  hitherto  unattainable  uni¬ 
formity,  but  also  maximum  interchangeability  with  competi¬ 
tive  types  -  plus  •  • . 


WM  High  Beta  The  revolutionary  PADT  process  provides 
a  guaranteed  minimum  beta  of  40 ...  an  average  of  150 
. . .  with  resultant  high  power  gain!  Therefore,  PADT  tran¬ 
sistors  can  now  guarantee _ 

Maximum  Design  Freedom  for  Engineers  The 

unprecedented  characteristics  of  PADT  transistors  pro¬ 
vide  easier  temperature  stabilization,  lower  bias  circuit  loss, 
higher  dissipation  reserve,  superior  K  factor,  high  alpha  cut-off 
frequencies  and  safe,  extremely  conservative  ccllector  voltage 
ratings. 


7  NEW  P’A'O'T  PNP  TYPES  specifically  designed  for  specific  applications —  and  now 
in  mass  production  at  the  new  Amperex  semiconductor  plant  in  Slatersville,  Rhode  Island 


MOBILE 

COMMUNI¬ 

CATIONS 


RF  amplifier  in  6  or  12  volt  car  radio 
applications  from  .5  to  1.5  me,  or  in 
portable  broadcast  receivers. 


iF  ampiifier  (455  or  262.5  kc),  or  in 
mobile  communication  receivers;  at  6 
or  12  volts. 


Mixer,  oscillator  or  converter,  455  or 
262.5  kc;  at  6  or  12  volts. 


High  frequency  IF  amplifier  in  mobile 
communication  and  airborne  receivers. 


RF  or  IF  amplifier,  or  mixer,  in  receivers 
operating  up  to  100  me. 


RF  amplifier  for  service  in  the  175  me 
region. 


Mixer,  oscillator,  or  frequency  multi¬ 
plier  at  frequencies  up  to  60  me. 


In  stock  at  the  following  Amperex  distributors: 

ADLETA  COMFANY  NEWARK  ELECTRONICS  CORP. 

DALLAS  1,  TEXAS  CHICAGO,  ILL. 


ADLETA  COMFANY 
DALLAS  1,  TEXAS 

ADLETA  COMFANY 
FORT  WORTH,  TEXAS 

BRILL  SEMICONDUCTOR  CORP. 
OAKLAND  6,  CALIF. 

ELMAR  ELECTRONICS  INC. 
OAKLAND  7,  CALIF. 

INTERSTATE  RADIO  1.  SUPPLY 
DENVER  4,  COLORADO 

MILO  ELECTRONICS 
NEW  YORK,  N.  Y. 


RADIO  SHACK  CORP. 

BOSTON.  MASS. 

RADIO  SHACK  CORP. 
STAMFORD,  CONN. 

RADIO  SHACK  CORP. 

W.  HARTFORD,  CONN. 

RADIO  SHACK  CORP.  OF  CONN. 
NEW  HAVEN  10,  CONN. 

R.  V.  WEATHERFORD  COMPANY 
GLENDALE  1.  CALIF. 


tor  dotailed  data  and 
applicationa  assistance 
{including  eomplato  circuits 
designed  to  your  specifications) 


AMPEREX  ELECTRONIC  CORPORATION 

230  DUFFY  AVENUE,  HICKSVILLE,  L.  I.,  NEW  YORK 

ll  tisiti:  liitri Eltctriiic  ToMi  I  CiaiiMRlt.  IK  Viitiflloil  tvi..  TmhIi  IT.  Isl. 


FEATURES 


Low  leakage  and  high  current  gain  minimizes  AGC  current  re¬ 
quirements.  Improved  noise  figure.  High  base-to-emitter  voltage 
rating  minimizes  danger  of  breakdown. 


Low  collector-to-base  capacitance;  plus  extremely  small  collector 
cut-off  current.  Minimum  Beta  of  40  to  facilitate  the  design  of 
AGC  circuits. 


Low  mixer  noise  averaging  only  3  db  at  1  me.  Low  leakage,  less 
than  50  na  at  60’C. 


Unusually  high  output  resistance  for  improved  receiver  selectivity. 
Less  than  50  /la  leakage  at  60*C  improves  AGC  operation. 


Typical  power  gain  greater  than  14  db  at  100  me,  with  a  noise 
figure  less  than  9  db.  High  base-to-emitter  breakdown  voltage  for 
extreme  safety. 


Typical  gain  of  14  db  at  200  me.  Noise  figure,  5.8  db.  Maximum 
frequency  of  oscillation,  700  me.  Extremely  low  base  resistance. 


High  output  resistance  (30,000  ohms  typical  at  10.7  me).  Power 
gain  -  more  than  14  db  at  60  me.  Conversion  gain  20  db  min. 
at  27  me. 


P-A'D.T  TRANSISTORS  'COMPARISON-TESTED' 
WITH  COMPETITIVE  CAR  RADIO  BRANDS 


Apprax  124  Miaih 
RPM-DD 
CDNV  28-200 
IF  20-100 
Maria 
M 

10  aiax 


(1)  CalculJled  on  the  basis  of  f„3,  =  50  me  and  rjj.C^  -200  ws  substituted 
in  the  following  equation  f,i  ’'ma«®Yr 

(2)  Calculated  value  based  on  a  manmum  available  power  gain  of  28  db  at 
10  7  me  and  a  power  fall  of  6  db  per  octave 

(3  Based  on  at  2S’C  of  80  mw.  P^  at  55  C  of  50  mw  and  a  linear 
derating  factor  which  is  1  mw  C  ^Yf.h 

(4  Calculated  by  the  following  equation  PG„,3,  ,^3,1  ‘i  'I — 

Coming  toon!  New  F-A-O  T  Switching,  UHF  and  Power  types! 


stage 

Parameter  | 

Amperex  FAOT 
Transistor 

Brand  X 

(nee(Mt) 
hfg  (Iwlke) 

78  IFF 

48erie 

iMIyp 

42  typ 
Mtyp 

AIL 

*MS|(**1 

Fc(M«at«*C) 

382<»  typ 

87- 

BaaMax 

14^  typ 

$0«*» 

7typ 

MsxhMM  Avaii- 

Mle  PeuerMN 
l.iM 

4T.S 

47.1 

IF 

MwrimMi  Avsil- 

sMe  Fewer  Bahi 

804  88**) 

544  88 

November  18,  1960 


CIRCLE  15  ON  READER  SERVKE  CARD  15 


16  CIRCLE  16  ON  READER  SERVICE  CARD 


CIRCLE  17  ON  READER  SERVICE  CARD  ^ 


DtMORNAY 


BONARDI  I  780  SOUTH  ARROYO  parkway  •  PASADENA.  CALIFORNIA 


slotted  line 
performance 
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—  here  are  design  parameters  uniquely  defined 


Note  how  comprehensively  D-B  parameters 
cover  all  requirements  of  a  standing  wave 
detector. 

D-B  units  are  designed  for  unprecedented  accu¬ 
racy,  repeatability,  and  operator  convenience. 
They’re  built  with  high-precision  parts,  under 
close  quality  control.  Attractively  styled  and 
fully  guaranteed,  they  have  achieved  a  tremen¬ 
dous  acceptance  by  the  industry. 
Interchangeability  with  precision.  Any  D-B  unit 
will  handle  adjacent  frequency  bands  by  using 
a  different  size  waveguide  block  and  probe.  You 
can  make  the  change  in  30  seconds,  with  no  loss 
whatever  in  alignment  accuracy. 

Complete  range  of  sizes  — 10  models  cover  from 
5.85  KMC  to  140  KMC— or  you  can  purcha.se 
interchangeable  blocks  and  probes  to  extend  the 
range  of  any  model,  at  a  .saving. 

Uniformity  of  waveguide  surfaces.  D-B  provides 
a  high  internal  surface  uniformity  by  precision 
machining  its  millimeter  waveguides,  and  using 
carefully  selected  precision  waveguide  for 
lower-frequency  units.  This  construction 
insures  a  uniform  path  for  measured  waves, 
thus  minimizing  residual  VSWR. 

Slot  excitation  is  negligible,  resulting  in  mini¬ 
mum  RF  leakage— another  reason  why  residual 
VSWR  is  very  low. 

Probe  impedance  is  properly  matched  to  the 
waveguide.  Uniform  probe  penetration  is  pro¬ 


vided  by  a  fast,  convenient  slope  adju.stment, 
made  in  a  few  minutes. 

Adequate  probe  travel  (=  IY2  Kg  )  available  at 
all  frequencies.  Operator  can  read  at  lea.st  3 
maxima  and  3  minima  of  VSWR. 

Efficient  mechanical  translation.  D-B  mechani.sm 
functions  with  exceptional  .smoothness,  giving 
the  unit  a  definite  instrument  “feel!’  Five  point 
kinematic  carriage  suspension  insures  excellent 
linearity  of  probe  motion. 

Vernier  readout  on  knob  periphery  permits  read¬ 
ing  of  probe  travel  to  .01mm  without  mounting 
of  costly  accessories. 

Continuously  variable  drive  ratio  changes  car¬ 
riage  travel  from  “vernier”  to  “fast”— a  time 
saver  during  rapid  measurements. 

Direct  phase  readout.  Phase  shift  may  be  meas¬ 
ured  accurately  on  the  calibrated  knob,  which 
reads  percentage  of  180°  directly. 

For  complete  data,  see  your  D-B  Catalogue,  or 
request  folder  DB-825. 


Interchangeable 
waveguide  blocks. 
Each  realigns 
perfectly  to 
probe  travel 
in  a  few  seconds. 


CLEVITE 

TRANSISXOR 

WALTHAM,  MASSACHUSETTS 


mm 


GENERAL  PURPOSE  TYPES 

Optimum  rectification  efficiency  rather  than  rate  of 
switching  has  been  built  into  these  silicon  diodes.  They 
feature  very  high  forward  conductance  and  low  reverse 
current.  These  diodes  find  their  principal  use  in  various 
instrumentation  applications  where  the  accuracy  or  re¬ 
producibility  of  performance  of  the  circuit  requires  a  di¬ 
ode  of  negligible  reverse  current.  In  this  line  of  general 
purpose  types  Clevite  has  available,  in  addition  to  the 
JAN  types  listed  below,  commercial  diodes  of  the  1N482 
series. 

MILITARY  TYPES 

JAN  SIGNAL  CORPS 

1N457  MIL-E-1/1026  1N662  MIL-E-1/1139 

1N458  MIL-E-1/1027  1N663  MIL-E-1/1140 

1N459  MIL-E-1/1028  1N658  MIL-E-l/llSO 

1N643  MIL-E-1/1171 

Write  for  Bulletins  B217A-1,  B217A-2  and  B217-4. 


NEW  CIRCUIT  POSSIBILITIES 

for  low  impedance, 
high  current  applications 


SILICON  SWITCHING  DIODES 

Combining  high  reverse  voltage,  high  forward  conduc¬ 
tance,  fast  switching  and  high  temperature  operation, 
these  diodes  approach  the  ideal  multi-purpose  device 
sought  by  designers:  they  open  new  areas  of  opportunity 
for  circuit  design. 

Type  CSD-2542,  for  example,  switches  from  30  ma  to 
-35v.  in  0.5  microseconds  in  a  modified  IBM  Y  circuit 
and  has  a  forward  conductance  of  100  ma  minimum  at 
1  volt. 


Reliability  in  volume 


A  DIVISION  OF 


CLEVITE 


200  SMITH  STREET.  WALTHAM  54,  MASS  •  Phone:  TWinbrook  4-9330  or  4-7780' 


I 


Take  a  close  look 
at  today's  foolproof 
termination  method... 


T hen  put  it  to  the  test! 


This  blow-up  of  the  unique  Gamewfxl  High  Pressure 
Spring  Contact  Potentiometer  Design  tells  the  story. 
It’s  shockproof,  shake-proof,  foolproof! 

Precious  metal  spring  contacts  with  unit  pressure  in 
excess  of  10,000  pounds  per  square  inch  assure  positive, 
troublefree  contact  at  both  tap  and  terminal.  This  ad¬ 
vanced  High  Pressure  Spring  Contact  Design  provides 
extremely  low  end  resistance  .  .  .  without  excessive  linear¬ 
ity  distortion  at  taps.  In  addition,  pressure  is  well  with¬ 
in  the  spring’s  elastic  limit .  .  .  and  there  are  none  of  the 
fatigue  factors  inherent  in  welded  joint  construction. 
It’s  truly  a  long-life  design  .  .  .  and  meets  MIL  speci¬ 
fications. 


GAMEWEIL  S«ri«« 
in.-270A  Potcntiomatart 
or*  avoilabi*  with  High 
Pr«t$ur«  Spring  Contacts. 
Thay  also  faotura 
dimanslonally  stabla 
housings,  closar  top  spacing, 
odvoncad  dasign  shoft-ond- 
siip  ring  for  low  noisa 
and  minimum  waor. 


Thousands  of  Gamewell  Pots  incorporating  this 
High  Pressure  Spring  Contact  Design  are  operating  in 
all  kinds  of  service.  Exhaustive  Gamewell  and  user 
tests  have  confirmed  the  superiority  of  this  design  under 
severe  environmental  conditions  of  shock  and  vibration 
.  .  .  over  temperature  ranges  from  — 65“C  to  +200"C. 
Put  this  method  to  the  test  in  your  lab. 

For  applications  requiring  utmost  dependability,  spe¬ 
cify  Gamewell  High  Pressure  Spring  Contact  Design. 
Write  for  additional  information  and  send  specification 
requirements  to  The  Gamewell  Company,  1382 
Chestnut  Street,  Newton  Upper  Falls  64,  Mass./l  Sub¬ 
sidiary  of  E.  W.  Bliss  Co. 


PRECISION  POTENTIOMETERS 

INTEGRALS  OF 
HIGH  PERFORMANCE 
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NEW 


Highest  reliability 


NEW  170A  MILITARIZED 
SCOPE-TO  30  MC! 


$  160B  MILITARIZED 
15  MC  SCOPE! 


j  \  , 

f. 


Vertical,  time  axis  plug-ins  provide  unique 


#  J$$A  PlUffHH  (Tlma-AxU)  furBiihcd  with  tha  -kp- 
160B  aad  170A  OaeUloacopcs  (aa  pieturad),  provi«ia 
■taadard  iapot  eoniiaetioiu,  inehiainK  triner  inpat, 
Z-wds,  »tn»la  awaap  anainv  Input. 


^It$C  Diaplmt  Scanner  (Tima-Axis  phw-in)  pro- 
^daa  output  to  dupUenta,  on  nn  X-Y  raeorder,  any 
rapatitiaa  wavaform  appaarinff  on  CRT  trace.  Reaohi- 
tion  arith  pennanant.  larga-aeala  reeordi  la  highar  than 
aithar  aoopa  CRT  or  photograph,  and  you  can  ohaerve 
the  aoopa  trace  while  raeorda  are  made.  Unit  eonyerts 
high  tpaad  aignalt  to  alowar  atgnaU  haying  the  uune 
wayaabapa:  aeanning  apead  la  arrangad  to  kaap  Y.out* 
put  within  tha  bandwidth  of  oonyantional  raeoraara. 
-kp-  IMC,  tSOO.OO. 


-:9m 


#  liXA  Dual  Tract  Am- 
pIMer  pIng-in  (yartieal) 
giyea  maxininm  aanaitiyity  to 
to  ny/em,  pamaita  yiawing 
of  two  phanomena  almulta- 
naoualy.  oSara  diffarantial  in¬ 
put  for  eoounon  mode  rajac- 
tion.  maata  anytronmental  ra- 
quiranianta  of  1(II.-X-16400C. 
Eloetronie  dtopplng  permita 
better  ntillaation  of  awaap 
apaada,  eztonda  ahnultaneoua 
ytewing  of  t  aignala  to  lower 
fraqneneiaa  without  flicker. 
-Ap-  lOtA,  ttSO.OO 


9  Ji$D  Sweep  Delap  Generaior  (Time-Axto  plug¬ 
in)  ddaya  tha  main  awaap  of  the  lOOB  and  170A  Seopaa 
for  detailed  examination  of  a  complex  aignal  or  pulae 
train.  In  addition,  it  offera  a  unique  mixed  awaap  fea¬ 
ture  to  ahow  aa  expanded  aegment  of  a  delayed  waye- 
foifa  while  atlll  retaining  a  praaentatioa  of  aarliar  por- 
tiona  of  tha  arayaform,  DaUy  time  1  pace  to  10  aae. 
Delaying  awaap  18  rangea.  D^yad  len^  0  to  10  cm. 
Delay  funetioaa;  trigger  main  awaap,  arm  main  awaap, 
mixed  awaap.  -hp-  166D,  1818.00. 
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OSCILLOSCOPES 

Meets  military  specifications 
Conventional  controls  for  simple  operation 
Uniquely  versatile  dual  plug-ins  providing: 

1.  X-Y  records  of  repetitive  waveforms 

( %  166C  Display  Scanner  Plug-in) 

2.  New  sweep  delay  convenience 

( if  166D  Sweep  Delay  Generator  Plug-in) 

3.  Widely  versatile  input  capabilities 

(e  162A  Dual  Trace  Amplifier  Plug-in) 

These  are  the  scopes  you  have  been  waiting  for !  Simple,  conventional  controls  speed  set-up  time 

Built  to  exacting  military  specifications,  they  offer  and  actual  measuring.  Improved  preset  trigger- 
instantly  expandable  measurement  capability —  ing  insures  optimum  operation  for  almost  all  con- 
when  you  need  it.  It’s  easy !  Just  add  a  moderately  ditions  with  just  one  adjustment — even  on  signals 
priced  plug-in  unit !  down  to  2  mm  deflection.  Both  ^  160B  and  170A 

Both  ^  160B  and  170A  employ  the  same  ver-  give  you  big,  bright  presentation  on  a  5"  CRT, 
tical  and  time-axis  plug-ins  providing  the  widest  with  a  clear,  steady  trace  free  from  bloom  or  halo, 
range  of  application  with  minimum  plug-ins  and  A  push-button  beam  finder  automatically*  lo- 
minimum  investment.  Details  of  these  plug-ins  cates  off-screen  beam  or  trace  (especially  useful 
are  given  on  the  opposite  page.  for  operation  by  inexperienced  personnel) .  And  to 

New  160B  and  170A  follow  MIL-E-16400C  increase  general-purpose  usefulness:  24  cali- 

for  shock,  vibration,  humidity  and  temperature.  bra  ted  sweep  times,  0.1  /isec/cm  to  6  sec/cm,  ±: 
Important  features  include  high  stability  tube-  3%  accuracy.  Vernier  extending  slowest  sweep  to 
transistor  circuits,  regulated  dc  filament  voltages  15  sec/cm.  Seven-range  magnifier  increasing  fast- 
and  premium  components  throughout.  Power  est  sweep  to  0.02  /isec/cm.  Horizontal  sensitivity 
transistors  in  efficient  heat  sinks  insure  cool  op-  0.1  v/cm  to  10  v/cm.  Vernier  extending  minimum 
eration ;  etched  circuits  on  translucent  ep  xy  glass  sensitivity  to  25  v/cm.  ^  160B,  $1,850.00; 
simplify  circuit  tracing  and  servicing.  170A,  $2,150.00. 


versatility  for  the  #  160B  and  170A  scopes! 

SPECIFICATIONS— 160B  and  170A  with  IMA  Plug-in 


VERTICAL 

■anilwidth:  (f  160B,  15  MC 

^  170A,  30  MC 

Voltaga  Calibrator:  9  calibrated  ranges  ±  3%,  0.2  mv  to  100  v 
peak  to  peak 

Current  Calibrator:  5  ma  peak  to  peak  ±  3% 

HORIZONTAL 

Bandwidth:  dc  to  1  MC 

Sensitivity:’  7  ranges  0.1  v/cm  to  10  v/cm.  Vernier  extends 

minimum  sensitivity  to  25  v/cm 

Input  Impedance:  1  megohm  shunted  by  30  pf 


SWEEP  6ENERAT0R 

Internal  Sweep:  24  ranges,  0.1  ^sec/cm  to  5  sec/cm,  ±  3%. 

Vernier  extends  slowest  sweep  to.15  sec/cm 

Magnification:  7  calibrated  ranges,  XI,  X2.  XS,  XIO,  X20,  X50 

and  XIOO.  Increases  fastest  sweep  to  0.02 
Msec/ cm 

Triggering:  Internal,  power  lir>e  or  vertical  input  signal 

(2  mm  or  more  vertical  deflection);  ex¬ 
ternal  (Vb  V  peak  to  peak  or  more) 

Trigger  Point:  Positive  or  negative  going  voltage.  Trigger 

level  of  external  sync  signal  adjustable 
’  —30  to  -j-30  voiU 

PRICE:  ^  160B,  $1,850.00  (cabinet  or  rack  mount) 

if  170A,  $2,150.00  (cabinet  or  rack  mount) 


Data  aubjact  to  changa  without  notica.  PHcaa  f.  o.  b.  factory. 


HEWLETT-PACKARD  COMPANY  Hewlett-Packard  s.a. 

1057A  Page  Mill  Road  Palo  Alto,  CaKfornia,  U. S.A.  Rue  du  Vietix  BWard  No.  l  Genova,  Switzerland 

Cable  “HEWPACK  "  OAvenport  6-7000  Cable ‘‘HEWPACKSA"  Tel.  No.  (022)  26. 43. 36 

Sataa  rapraaantativaa  In  all  principal  araaa 
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FINANCIAL  ROUNDUP 


Earnings  Up  for  Texas  Instruments 


IMPROVED 

CONSTRUCTION 


EARNINGS  AND  SALES  for  Texas  In-  brings  the  net  profit  after  taxes 
struments  in  the  third  quarter  of  for  the  first  nine  months  of  1960 
this  year  are  up  over  the  equiva-  to  $170,278,  or  32  cents  per  share, 
lent  period  of  1959.  This  year’s  In  1959,  there  was  a  profit  of  $49,- 
sales  figure  is  $54,096,000,  com-  970  in  the  third  quarter,  a  net  loss 
pared  with  $46,700,000  last  year,  of  $50,564  for  the  first  nine 
Net  earnings  after  income  taxes  months, 
were  $3,596,000  or  91  cents  a  share 

of  common  stock  after  preferred  Hathaway  Instruments,  Denver, 
dividends,  compared  with  $3,572,-  Colo.,  reports  consolidated  net 
000  or  89  cents  a  share  for  the  sales  for  the  nine  months  ended 
third  quarter  of  1959.  Common  Sept.  30  were  $9,364,492.  Net  eam- 
shares  outstanding  total  3,924,613,  ings  for  the  period  were  $672,024, 
compared  with  3,914,630  at  the  equal  to  70  cents  per  share,  an  in¬ 
same  period  last  year.  Nine-month  crease  of  28  cents  per  share  over 
sales  and  earnings  this  year  were  the  42  cents  reported  at  the  end 
$170,147,000  and  $11,517,000  re-  of  the  preceding  six-month  period, 
spectively,  compared  with  $140,- 

899,000  and  $9,877,000  for  the  first  Electronic  Research  Associates, 
nine  months  of  1959.  Cedar  Grove,  N.  J.,  announces 

sales  rose  33  percent  during  the 
Narda  Microwave  Corp.,  Mineola,  company’s  first  fiscal  quarter 
N.  Y,,  for  the  quarter  ended  Sept,  ended  August  31,  to  a  figure  of 
30  reports  sales  of  $590,788.  After  $568,023.  Net  profits  were  $43,600, 
payment  of  federal  and  other  taxes  more  than  double  last  year’s  $19,- 
of  $220,422,  and  other  expenses,  -800  on  sales  of  $424,839.  Earnings 
net  income  from  operations  totaled  this  year  were  23  cents  a  share  as 
$20,771,  giving  a  net  income  per  against  last  year’s  16  cents  a 
share  of  35  cents.  share. 


ALL  UNITS 
ACTUAL  SIZE 


Sprague  reliability  is  built-in 
these  dependable  Blue  Jack¬ 
et  miniature  axial  lead  re¬ 
sistors.  New  all-welded  end- 
cap  construction  gives  im¬ 
proved  reliability  under  se¬ 
vere  environmental  condi¬ 
tions. 

Blue  Jackets  are  ideal  for 
use  in  miniature  electronic 
equipment  with  either  con¬ 
ventional  wiring  or  printed 
wiring  boards. 

Get  complete  data  on  these 
dependable  minified  resist¬ 
ors,  write  for  Engineering 
Bulletin  7410 A. 

SPRAGUE  ELECTRIC  COMPANY 

35  Morshatl  Street^  North  Adorns,  Most. 


Hoffman  Electronics  Corp.,  Los 
Angeles,  announces  net  sales  of 
$14,723,910  in  the  third  nuarter  of 
this  year,  and  $38,659,4  1  for  the 
first  nine  months  of  1960.  This 
compares  with  $11,915,968  for  the 
third  quarter  of  1959  and  $34,261,- 
157  for  the  first  nine  months  last 
year.  Earnings  for  the  third  quar¬ 
ter  this  year  were  $129,377,  or  8.5 
cents  a  share.  Figures  were  higher 
in  the  same  period  last  year  with 
earnings  of  $459,661,  or  30  cents  a 
share.  Net  income  for  the  first 
three  quarters  this  year  also 
dipped  to  $252,431,  or  17  cents  a 
share,  as  against  $1,565,366  or 
$1.04  a  share  for  the  comparable 
1959  interval. 


25  MOST  ACTIVE  STOCKS 


WEEK  ENDING  NOVEMBER  4.  1960 
SHARES 

(IN  lOO'S)  HIGH  LOW  CLOSE 
Gen  T(l  I  EIIC  1,277  264«  2444  26U 

LockkeeG  886  26V2  23H  2S>4 

Ampex  730  23  20H  20^1 

AxciCarp  688  lAVt  13>4  13'/i 

6(«  Eltctrie  688  7744  7144  77i4 

Sperry  RaeP  674  1944  18X4  1874 

iPt’l  Tel  G  Tel  631  40>/4  37H  39’i 

Nertk  Aner  Ay  601  4374  41X4  43>y 

We$tiR|lie«St  508  48^4  46>4  48‘2 

Mirtie  Cl  387  SSV2  52>  2  54>,2 

Pkilce  385  19^4  1744  18x4 

6ei  OyMMiK  350  3874  36>/2  3842 

Variii  Assec  344  43*4  3974  4344 

Uiiv  CeitrelS  341  15>4  144i  1444 

Texas  last  331  17IV2  157  17144 

Zeaitk  RaPil  327  105  99>/4  99Xa 

Elac  G  Mas  lap  292  644  6  644 

LIttaa  lap  267  7574  7042  7474 

Gei  listraaieat  266  344|  32  3344 

PilaraP  246  19V2  1744  18X4 

Betkmaa  list  243  8242  7644  81X4 

Caaca  last  229  48>,4  43  4744 

FePcral  Pat  Elec  205  1744  16>/2  1744 

Burraatks  202  2944  2844  287  a 

Callias  RaPla  197  45  4241  4344 


National  Research  Corp.,  Cam¬ 
bridge,  Mass.,  announces  a  net 
profit  of  $70,988  after  taxes,  equiv¬ 
alent  to  13  cents  per  share  of  com¬ 
mon  stock,  for  operations  in  the 
third  quarter  ending  Sept.  30. 
Company  officials  say  the  result 


The  above  figures  represent  sales  of  elecirooics 
stocks  on  the  New  York  and  American  Stock 
Exchanges.  Listinp  are  prepared  exclusively  for 
Electronics  by  us  Haupc  <c  Co.,  investmeot 
bankers. 
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IN  ADVANCED  DIGITAL  INSTRUMENTS 

EPSCO  DELIVERS  ITS  SPECIFICATION 


HERE  ARE  THE  9  FEATURES: 

1.  Measures  AC  volts,  DC  volts  and  ohms. 

2.  Parallel  decimal  atid  4221  BCD  output 

3.  4  milliseconds  per  conversion. 

4.  All  solid  state  circuitry. 

5.  Modular,  plug-in  construction. 

6.  In-line,  in-plane  display. 

7.  100  independent  measurements  per  second. 

8.  Internal  and  external  conversion  command. 

9.  Mount  two,  side  by  side,  in  a  RETMA  rack. 


EPSCO  DVOM^ 
COMBINES  9 
FEATURES  IN 

8'/  X  5/4'  X 1 ZX 

QUICK  SPEC  CHECK-compare  with  your  needs: 

•  AC  and  DC  voltages  from  0  to  1000  (four  ranges) 

•  Resistance:  IK  to  lOOOK  (four  ranges) 

.  Accuracy:  DC  -  0.1%  AC  -  0.25%  Ohms  -  0.25% 

•  3  decimal  digits  plus  over-ranging 
For  complete  specifications,  call  or  write  today 
for  Bulletin  26002. 


November  18,  1960 


A  division  of  Epsco,  Incorporated,  275  Massachusetts  Ave.,  Cambridje  39,  Mass.  Telephone  UNiversity  4-4950 
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After  More  Than 
600  Separate  Inspections 
-  One  Panel  Instrument 


Sounds  like  a  lot  of  inspecting,  but  it’s  one 
of  the  things  that  makes  possible 
Simpson’s  fine  panel  instruments. 

Take  pivots,  for  example,  which  support 
the  rotating  armature  of  a  meter  movement. 
Because  Simpson  quality  standards  are  so 
high,  Simpson  makes  its  own  pivots  which 
require  more  than  60  separate  inspections 
during  manufacture.  Among  these  are 
100%  inspection  under  a  lOOX  microscope 
and  sampling  inspection  under  a  400X 
microscope  to  check  radius,  cone  angle, 
finish  and  other  characteristics.  One  result 
is  pivot  points  with  a  radius  tolerance 
maintained  to  within  .00001 O'.  Moreover, 
Simpson  inspects  each  and  every  group  of 
pivots  for  correct  hardness  so  they  won’t 
deform  under  rough  use. 

Through  such  meticulous  care  as  this, 
Simpson  is  able  to  offer  you  panel  instru¬ 
ments  with  accuracy  limits  that  are  100% 
guaranteed  . . .  instruments  with  conserva¬ 
tive  ratings  on  which  you  can  rely  .  .  . 
instruments  that  stay  accurate  .  .  .  instru¬ 
ments  you  can  specify  with  confidence. 

Write  for  Catalog  2059 A. 


■lllUiPIKj 


ELECTRIC  P  COMPANY 

5203  West  Kinzie  Street  •  Chicago  44,  Illinois 

Phone:  EStebrook  9-1121 

In  Canada:  Bach-Simpson  Ltd.,  London,  Ont. 
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OFFERS  YOU  THE 
MOST  COMPLETE 
LINE  OF 

TERMINAL 


Henry  J.  Dempsey,  Deputy  Direc¬ 
tor,  Trade  Development  Division, 
Bureau  of  Foreign  Commerce : 
“Opportunities  are  more  extensive" 


Bradley  Fisk,  Assistant  Secretary 
of  Commerce  for  International  Af¬ 
fairs:  “World  markets  in  the  1960's 
present  formidable  challenges” 


New  Look  at  World  Markets 


External  “T"  Lu( 


IN  RECENT  TALKS  before  American 
business  executives,  Department  of 
Commerce  officials  Henry  Dempsey 
and  Bradley  Fisk  (above)  have 
underscored  the  opportunities  that 
exist  today  in  the  international 
market  for  sales  of  electronic  equip¬ 
ment.  Information  reported  to 
management  executives  by  Demp¬ 
sey  is  of  particular  note  because  of 
the  detailed  market  opportunities 
he  outlines  for  various  countries. 
For  in.stance: 

UNITED  ARAB  REPUBLIC— 
Given  populous  conditions  and  suffi¬ 
cient  dollar  exchange,  an  extremely 
wide  range  of  United  States  prod¬ 
ucts  could  be  sold  here.  Tv  trans¬ 
mitting  and  receiving  materials  are 
one  of  the  products  he  lists  as  hav¬ 
ing  good  credit  market  possibili¬ 
ties. 

DENMARK — Hospital  and  sur¬ 
gical  equipment,  which  is  becoming 
increasingly  electronic,  Demp.sey 
says,  is  one  of  the  products  for 
which  there  is  good  export  market 
here  today.  He  also  says  there  is 
a  growing  market  for  phonograph 
records  and  scientific  instruments. 

FRANCE — A  recent  survey  re¬ 
veals  a  wide  range  of  export  pos¬ 
sibilities  and  that  many  items  could 
double  their  present  sales  rate. 
One  class  of  products  with  good  ex¬ 
port  possibilities  is  machine  tools 


(for  which  electronic  controls  are 
becoming  of  increasing  impor¬ 
tance.) 

Dempsey  reports  that  lack  of 
publicity  material  in  France  limits 
expanded  sales  of  electric-electronic 
medical  products. 

LUXEMBOURG  —  Despite  its 
small  size  (population  320,000), 
this  country  is  a  good  market  for 
many  products  because  its  limited 
population  has  made  it  impossible 
for  Luxembourg  to  be  self-suffi¬ 
cient. 

Among  the  products  believed  to 
have  good  export  possibilities  are: 
Duplicating  machine  (a  field  in 
which  electronic  types  are  winning 
an  increasing  share),  and  elec¬ 
tronic  data  processing  machines. 

NETHERLANDS— Widest  pos¬ 
sibilities  for  U.  S.  exports  appear 
to  be  for  goods  with  desirable 
characteristics  which  the  Dutch 
cannot  get  elsewhere — such  as, 
labor  saving  devices  and  equip¬ 
ment.  The.se  are  in  demand  due  to 
the  labor  shortage. 

LEBANON — Good  markets  exist 
for  scientific  instruments,  phono¬ 
graph  records,  automatic  tele¬ 
phone  equipment  (becoming  in¬ 
creasingly  electronic)  and  for  a 
simultaneous  translating  system. 

NEW  ZEALAND — U.  S.  exports 
to  this  country  have  increased  sig- 


Subminiatures 
(Vi*  Spacing) 


High  Speed  Automated 
Assemblies  Bring  You: 

•  Consistent  Quality 

•  Quick  Delivery 

•  Low  Cost 

Send  prints-specs  for  prompt  quo¬ 
tation  ...  For  complete  _ 
information  request  ^BSSf  “1 

NEW  MAN D EX 
GUIDE  BOOK  Hr:  I 
TO  TERMINAL  I 

STRIPS 

■■■H  IMandex 

Manufacturimc 
Company,  inc. 


Speaelists  la  ihttronic  Farts 
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nificantly  in  the  past  few  months 
due  to  the  virtual  removal  of  dis¬ 
criminatory  import  licensing.  How¬ 
ever,  a  considerable  further  in¬ 
crease  is  still  possible,  Dempsey 
says.  Items  with  current  export 
possibilities  include: 

Television  set  components,  trans¬ 
mitting  equipment,  paper  machin¬ 
ery  and  machine  tools  (two  items 
in  which  electronic  controls  are 
playing  an  increasing  role.)  There 
is  also  a  latent  demand  for  com¬ 
munication  equipment  and  office 
machinery  of  all  kinds. 

Bradley  Fisk  points  most  of  his 
attention  to  the  national  need  to 
improve  our  export  levels  in  order 
to  meet  our  large  and  growing 
expenditures  of  foreign  goods,  now 
$15  billion  annually. 

Growth  in  these  expenditures  is 
a  basic  necessity  for  international 
relations.  Copy  of  Fisk’s  remarks 
can  be  obtained  from  the  U.  S. 
Department  of  Commerce  by  asking 
for  Challenge  of  World  Markets, 
Oct.  17,  1960. 

Among  details  he  mentions  is  the 
fact  that  many  countries  outside 
of  Europe  have  largely  abolished 
or  reduced  dollar  discrimination. 

These  countries  include  Austra¬ 
lia,  Malaya,  .Japan  (one  of  the 
largest  importers  of  electronic 
product.s,  in  the  world.) 

Fisk  adds  that  this  year  it  is 
anticipated  there  will  be  the 
virtual  elimination  of  di.scrimina- 
tion  against  U.  S.  goods  abroad. 


ThcinM^  FIGURES  OF  THE  WEEK 


- -  I9M' 


This  printed  circuit  disc  is  the  **face** 
of  a  clock  that  tells  time  in  digital  code 

...  or  any  code  your  computer,  control  system,  or  data  proc¬ 
essing  device  needs  to  keep  it  properly  in  touch  with  the 
world  of  real  time.— A.  W.  Haydon  is  a  company  of  infinite 
variation  when  it  comes  to  such  analog-to-digital  converters, 
or  "binary  encoders”.  Time  periods  range  from  seconds  to 
weeks.  Sizes  range  from  miniature  to  large.  They  come  sealed, 
enclosed  or  open,  with  AC,  DC,  or  pulse  drive,  and  with  an 
imposing  variety  of  accessory  equipment.— The  model  shown 
is  for  commerical  use.  It  provides  a  discrete  signal  for  each 
two-minute  interval  over  a  28-day  period.  It  is  used,  among 
other  places,  in  an  automatic  parking  lot  ticket  computing 
system.— This  and  several  other  time  code  generators  are 
described  in  Technical  Brochure  SF^-2.  It's  yours  for  the  ask¬ 
ing.  Similar  solid-state  devices  can  be 
supplied  by  our  Culver  City,  Calif.,facility. 

AlilUAYDON 

MW  n  COMPANY 

23S  North  Elm  Street,  Waterbury  20.  Connecticut 


November  18,  i960 
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Io«  so  OHMS 


Attenuator 


INSfRTtON  LOSS 

to  oe 


MOOfl  20 


IN  20DB  100B 


MOOei.  KA4tf2  FOR  FANKL  MOUNT 


TOOaUC  SWITCH  MODEL.  SO 


PRECISION 
HIGH  FREQUENCY 

ATTENUATORS 


ELECTRONIC  INSTRUMENTS 

Sweepins  Oscillators 
Frequency  Markers 

Audio  Spectrum  Analyzers 

Pulse  —  Pulsed  RF  Generators 

Precision  Attenuators 

Random  Noise  Generators 


B  50,  70,  or  90  ohm  impedance 
B  High-Frequency,  Precision  Teflon  &  Silver  Switches 
B  1%  Carbon  Film  Resistors  B  Fully  Shielded  Units 
B  Up  to  101  db  B  Fixed  0  or  10  db  insertion  loss 

B  SWR:  1.2  :  1  max  up  to  250  me 
1.4  :  1  max  250  to  500  me 

B  Min.  Insertion*:  0.1  db  at  250  me;  0.2  db  at  500  me 

B  Accuracy:  At  Full  Attenuation:  0.5  db  at  250  me,  1.2  db  from 
250  to  500  me 

B  Price:  (Model  20)  $79.00  f.o.b.  factory 
($87.00  F.A.S.  N.  Y.) 

*Zero  insertion  loss  (Model  20-0)  $75.00  f.o.b.  factory 


W  rite  for 

Catalog  Information 
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ALL  FEATURE  THESE  IMPORTANT  ADVANTAGES; 


Environmental  resistance 
No  voltage  derating 


Wide  voltage  range 
Solid  impregnants 


High  I.  R. 

Wound  mica  papers 


Radiation  resistant 
Exceptional  stability 


Under  125°C.— Specials 

•  Size  and  weight  reductions  at  high 
voltages  •  Drift— .25%  capacitance 
change  typical  from  — 55“C.  to 
+  125“C.  •  High  I.  R.— 1500 
megohm  X  microfarads  typical  at 
125'’C.  •  Solid  impregnants— no 
liquid  leakage. 

125°C.  to  200°C.— Available  soon 

•  .001  to  6.0  mfd.,  200  V  to  3  KV, 
specials  to  10  KV.  •  Molded  and 
metal  housed;  tubular  and  rectangu¬ 


lar  •  Size  and  weight  reduction — 
over  plastic  film  and  stacked  mica 
types,  particularly  at  high  voltages 

•  Drift — 1%  capacitance  change 
typical  from  — 55°C.  to  +200'’C. 

•  High  I.  R. — 50  megohm  X  micro¬ 
farads  typical  at  200°C.  •  Proved 
in  4  years’  usage. 

200°C.  to  315°C.— In  production 

•  .05  to  4.0  uf,  600  V  and  up  •  Drift — 
3%  capacitance  change  typical  from 


-55°C.  to  -f-315“C.  •  High  I.  R.— 
10  megohm  X  microfarads  typical 
at  315 °C.  •  Nothing  smaller  at 
315”C. 

315°C.  to400°C.— In  development 

•  .001  to  6.0  uf,  150  V  and  600  V 

•  Drift — 5%  capacitance  change 
typical  from  — 55°C.  to  +426°C. 

•  High  I.  R. — 1  megohm  X  micro¬ 
farad  typical  at  400°C.  •  Prototype 
availability  •  Only  inorganic 
materials  used. 


For  full  details,  write: 

Scintilla  Division 


Sidney,  New  York 


November  18,  1960 
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ANOTHER  G-C  SPACE-SAVER! 


GENERAL  CERAMICS,  continuing  its 
leadership  in  the  memory  packaging 
field,  has  made  available  double  and 
triple  bay  random  access  memories  with 
up  to  4096  characters  x  32  bits  per  char¬ 
acter  at  cycle  times  up  to  6  micro-seconds. 
Now  you  can  get  design  economy  since 
the  basic  G-C  package  requires  only 
18.75"  of  standard  rack  space — a  reduc¬ 


tion  of  up  to  80%  over  typical  units  re¬ 
quiring  a  full  six  feet. 

General  Ceramics  offers  space-saving 
random  access  memory  designs  with 
varying  number  of  characters,  word 
lengths  and  logic. 

Optional  design  features  include  parity 
checking,  test  cycles,  indicator  lights  and 
power  supply  locations. 


Write  on  your  company  letterhead  for  additional  information. 
Please  mention  your  requirements;  address  inquiries  to  Section  E. 


APPLIED  LOGIC  DEPARTMENT 

GENERAL  CERAMICS 

KEASBEY,  NEW  JERSEY,  U.S.A. 

TECHNICAL  CERAMICS,  FERRITE  AND  MEMORY  PRODUCTS 
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ONLY  WESTON 

VAMiSTORS*  OFFER  SMALLER 
SIZES,  HIGHER  RATINGS, 
EXTENDED  RANGES 


^U-watt  and  ^h-watt  size  resistors  give 
doubie  ratings  in  ambients  of  125°  C 


Miniaturized  Weston  VAMISTORS  provide  the  desirable  features 
of  wire-wound  and  film-type  resistors,  yet  offer  higher  wattages 
and  superior  thermal  characteristics.  For  example,  standard 
’4-watt  size  “Missile  Line”  VAMISTORS  are  rated  at  half  watt,  and 
'4-watt  sizes  give  a  full  watt  at  125*’  C.  Gas-filled  “Missile  Line” 
units  thefore  offer  twice  the  wattage  ratings 
of  standard  VAMISTORS! 

Design  advantages  include  high  stability,  low  temperature 
coefficient,  and  tolerances  of  ±1%,  ±.5%,  ±.25%,  and  .1%. 
These  new  precision  film  resistors  are  virtually  noise  free,  have 
extremely  low  inductances,  and  are  available  with  resistances 
up  to  5  megohms. 

High  reliability  is  assured,  since  Weston  VAMISTORS  are 
subjected  to  more  rigid  quality  standards  than  any  other  type  of 
resistor.  They  meet  or  surpass  all  applicable  MIL  specifications. 

For  special  applications,  pairs  or  sets  of  VAMISTORS  can  be 
matched  to  tolerances  of  ±.025%  or  temperature  coefficients 
of  ±5ppm  of  each  other,  or  combinations  of  both  tolerance  and 
temperature  coefficient. 

Cell  your  Weston  representative  for  full  information, 
or  write  for  Catalog  04-101.  Daystrom,  Incorporated, 

Weston  Instruments  Division,  Newark  12,  New  Jersey. 
International  Sales  Division,  100  Empire  St.,  Newark  12,  N,  J. 

In  Canada:  Daystrom  Ltd,,  840  Caledonia  Rd., 

Toronto  19,  Ontario. 


Modal  9C55~4  li-wott  iIm  VAMISTOftS  ea* 
bo  MMd  willi  o  otoxiiiNiiii  ol  3M  volts.  Med*! 
9$34  H^ott  (izo  VAMISTOIS  liavo  o  aioxl- 
mom  roting  of  500  volts.  Roslstoiioo  Mmgosi 
too  oiuM  to  5  wogobow.  Tomporotwro  coof* 
(idoot:  30  ood  23  ports  por  MiWoii/'’C. 
IndvctoMOi  opproxlmidoly  M7  mknhmry. 


3121.^01*. 


Here's  why  the  NEW  AO 
TRACE-MASTER  is  the 
world’s  finest  8-channel 
direct  writing  recorder! 


American  Optical  Company,  famous  for  precision  instrumentation  for 

138  years,  introduces  an  electronic  direct-writing  recorder  of  unique 
design,  in  which  ultra-precise  electromechanics  has  been  combined 
with  advanced  electronics  to  achieve  truly  superior  performance. 


Entire  channel  easily  accessible  and  completely 
interchangeable  as  single  unit. 


Platen  tilts  to  convenient  writing  angle. 


Widest  range  chart  speed .  . .  push-button 
selection  through  0. 1  mm] sec  to  500  mm  j sec. 


WRITE,  WIRE,  TELEPHONE  TODAY 
FOR  COMPLETE  INFORMATION! 


American  ^  Optical 


Complete  Engineering  Bulletins  available. 
Field  Sales  Engineers  at  your  service  everywhere. 
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appearances  are  not  deceiving 

THIS  P&B  10-AMP  RELAY  IS  AS  RELIABLE  AS  IT  LOOKS 


Our  AB  relay  looks  rugged  . . .  and  it  is.  You  can  specify  it  for 
10  amp  switching  and  confidently  expect  100,000  cycles.  Yet  it 
is  compact,  easily  mounted,  and  does  not  require  special  han* 
dling.  Installation  is  simple,  using  your  preference  of  screw 
^  terminals  (adapters),  quick  connects, 

or  dip  soldering. 

.  ^  ,  j  Designers  specify  the  AB  for  air 

\  conditioners  and  other  products  where 

I  ^  dependable,  continual  service  is 

paramount. 

These  standard  AB  and  ABC  relays 
are  listed  by  Underwriters’  Labora¬ 
tories  and  Canadian  Standards 
Association: 

Tfft  OnuiWMti  Tffi  ArrmiMMati 

AB7AV  DPST-NO  ABC7AY  DPST-NO 

ABBAV  DPST-NC  ABCtAY  OPST-NC 

ABllAY  DPOT  ABCtlAY  DPOT 

M  nNitM;  6. 12.  24.  llS  *nd  230  volts  AC.  SO/60  eydt. 
C«riKt  riliM  10  amps.  US  volts  AC  or  S  amps. 

230  volts  AC  nomndpctive. 

U/L  File  E-29244  CSA  No.  15734 

Write  for  complete  data  or  contact 
your  nearest  P&B  sales  engineer. 


AB  AND  ABC  RBUAVB 
■  NOINBBRINO  DATA 

oeneral; 

Inriatee  RMstaece;  100  mofoliins  minimum. 
Uli:  3  million  cycles  (mechenical). 
IreaUewe  ViNap:  1500  volts  rms  between 
all  elements  and  pround. 

Tampwatata  Raefe:  DC:  -55  to  +45*C. 

AC:  -55  to  +45'>C. 
Wp|til:  AB— 5  on.  AK— 7  ozs. 

Twaaaals:  Fit  quick-connect  terminals, 
or  may  be  applied  to  printed  circuits 
usinp  dip  solderinf.  Screw  adapters 
furnished  on  reouest. 

Eadesart:  ABC:  Heavy  duty  dust  cover. 
Dimensions;  UViv' s  2'5<a' s  2V5t'. 
CONTACTS; 

ArriaiaaMats;  DPDT 

MaMnal:  W'  die.  silver.  Other  materials 

available. 

lead:  5  amps  at  230  volts  AC  or  10  amps 
at  US  volts  AC  noninductiva. 

10  amps  at  28  volts  DC. 

COIL; 

VaNaia:  DC:  6  to  110  volts. 

AC;  6  to  230  volts. 


Paww:  DC:  2  watts  nominal. 

AC:  5.4  volt-amps. 

Rttislanca;  35.000  ohms  max. 

Daly;  Continuous:  DC  coils  will  withstand 
6  watts  at  ■t’25<’C. 

MORNUNSS: 

AB:Two  8-32  tapped  holes  on  lyi'cenltfA 
ABC;  One  8-32  stud  H'  lon|  and 
locatinp  tab. 


ARE  AVAIIARIE  AT  YOUR  lOCAL 


ABC  Swiss— AB  scries  can  be  sup¬ 
plied  enclosed  in  sturdy  metal  dust 
cover,  l»'/i4*x2'55i*x2%i'. 


ELECTRONIC  PARTS  DISTRIBUTOR 


DIVISION  OF  ANERICAN  MACHINE  A  FOUNDRY  COMRANY,  PRINCETON,  INDIANA 

IN  CANADA:  POTTER  A  BRUMFIELD  CANADA  LTD.,  GUELPH,  ONTARIO 


THERMOSETTING  RESINS 


Complex  pre-preg  boards  like  this  get 
dimensional  stability  from  DOW  EPOXY  RESINS 


ance.  And  Dow  epoxy  resins  process  easily,  won’t 
support  fungus  growth,  and  will  not  change  measur¬ 
ably  with  age. 

The  complicated  board  shown— laminated  with  Dow 
epoxy  resin  —  is  so  thin  it  can  be  rolled  into  a  tube 
for  shipping,  or  twisted  to  fit  an  oddly  contoured 
assembly,  if  necessary,  without  damage.  For  full  in¬ 
formation  and  technical  assistance  on  Dow  epoxy 
resins,  write:  the  dow  chemical  company. 
Midland,  Michigan,  Plastics  Merchandising  Depart¬ 
ment  1978JG1 1-18. 

See  "The  Dow  Hour  of  Great  Mysteries"  on  NBC-7V 


THE  DOW  CHEMICAL  COMPANY  •  MIDLAND,  MICHIGAN 
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Complex  electronic  circuit  boards,  especially  those 
used  in  aircraft,  computers,  missile  and  rocket  sys¬ 
tems,  are  now  being  made  stronger,  more  heat  and 
chemical  resistant— with  greater  over-all  dimensional 
stability  —  using  copper-clad,  glass  cloth  laminates 
impregnated  with  Dow  epoxy  resin. 


Noted  for  their  flexural,  impact  and  copper  bond 
strengths,  Dow  epoxy  resins  give  copper-clad,  epoxy/ 
glass  laminates  excellent  dimensional  stability— even 
during  dip  soldering.  Shrinkage,  warpage,  twist 
rarely  occur.  What’s  more,  they  score  very  high  in 
acid  and  solvent  resistance,  heat  and  humidity  toler¬ 


I 


Bell’s  All-weather  Automatic  Landing  System — symbolized. 

CLEARED  TO  LAND,  WEATHER  OR  NOT 


Today’s  increasing  air  traffic  demands  faster  and  safer 
all-weather  operation  at  every  airport. 

Bell  brings  this  goal  one  important  step  closer  with  its 
All-Weather  Automatic  Landing  System  (ALS)  which 
can  fly  two  airplanes  to  touchdown  every  minute,  even 
when  visibility  is  absolutely  zero. 

The  Bell  ALS  takes  over  when  the  pilot  brings  his  plane 
through  the  electronic  “window  in  the  sky”  and  guides 
it  to  a  safe  and  sure  landing. 

The  system  has  been  flight-proved  in  more  than  4,000 
landings  with  all  types  of  aircraft — small  private  planes 
as  well  as  airliners  from  the  DC-3  and  DC-7  to  the  huge 
Boeing  707  jet.  It  now  is  being  evaluated  at  FAA’s  Na¬ 


tional  Aviation  Experimental  Center,  Atlantic  City,  N.  J. 

Unlike  other  automatic  landing  systems,  the  Bell  ALS 
is  ground-based  so  a  ground  observer  monitors  every 
approach  and  landing.  It  can  operate  either  fully  auto¬ 
matically  or  under  pilot  control. 

Military  versions  of  the  ALS  have  been  ordered  by  the 
Air  Force.  The  Navy  has  selected  it  for  installation 
aboard  the  nuclear-pxjwered  aircraft  carrier  USS  Enter¬ 
prise  as  well  as  for  its  other  large  carriers. 

The  Bell  ALS  is  but  one  among  many  contributions 
which  Bell  Aerosystems  Company  is  making  to  the  scien¬ 
tific  progress  and  defensive  strength  of  the  free  world. 
We  invite  qualified  engineers  and  scientists  to  inquire 
about  sharing  our  challenging  and  rewarding  future. 


BELL  AEROSYSTTE/VIS  company 

BUFFALO  5.  N.Y. 
DIVISION  OF  BELL  AEROSPACE  CORPORATION 
A  TEXTRON  COMPANY 
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Announcing 


wide  range  voltage-tunable  magnetron  from  Eimac 


lake  a  luuk  at  the  world's  must  advanced  vultage-tunable  magnetron: 
tlimac's  new  X*747,  shown  here  with  its  magnet  and  cavity.  This  new  tube 
can  be  tuned  over  the  exceptional  range  of  400-1200  megacycles— a  range 
approached  by  no  other  electronically  tunable  device.  And  it’s  extremely 
linear!  Nominal  output  power  of  the  X-747  is  100  milliwatts. 

And  too.  the  X-7 17  is  easier  to  use  than  any  similar  device.  No  compli¬ 
cated  heater  voltage  regulation  is  needed.  Back  heating  is  eliminated 
lhr«>ugh  its  exclusive  itjdirectly-heated  matrix  cathode  plus  advanced 
electron  injection  design.  And  heater  power  supply  can  be  either  AC  or  DC. 

These  advances  make  possible  the  most  reliable  voltage-tunable  mag¬ 
netron  available  today.  Eimac  can  readily  develop  and  produce  other 
\  TM  t)  pes  to  meet  your  sjjecific  needs.  For  full  information, 
w  rik-:  Microwave  Product  Manager,  Eitel-McCullough.  Inc., 

San  (!ailos.  California. 

MICROW  VVE  TI  RES  •  AMPI.IFIER  Kl  YSTROXS  •  XEUATIVE-C.RU)  TI  RES 
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COSTS 
UP  TO 
25% 


The  CBS  2N393  MAT  transistor  cuts  computer  costs 
three  ways:  Transistor  costs  .  .  ,  this  transistor  far  outper¬ 
forms  ordinary  alloy  switching  transistors  —  and  at  lower 
cost,  since  fewer  are  required.  Component  costs . . .  the  versatile 
2N393  simplifies  circuits,  eliminates  many  expensive  com¬ 
ponents.  Manufacturing  costs  .  . .  the  high-performance 
2N393  makes  possible  a  universal,  simplified  circuit  that 
permits  full  exploitation  of  standardization  economies. 
Total  savings  can  easily  amount  to  25%. 

Check  the  CBS  2N393  features  and  characteristics  .  .  . 
and  the  universal  computer  circuit  shown.  Order  engineering 
samples  from  your  local  Manufacturers  Warehousing 
Distributor  or  sales  office. 
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MAT  INVERTING  AMPLIFIER 


CBS  2N3S3 

High  gain  with  high  fre¬ 
quency  response 
D-c  beta  linear  up  to  50  ma 
More  efficient  high-injection 
emitter 

Low  saturation  resistance 
adaptable  to  OCTL 
Pyramiding  factor  of  5  easily 
attained 


FEATURES 

•  Exceptional  uniformity 
through  controlled  base 
width 

•  Welded  TO-24  case  hermeti¬ 
cally  sealed 

•  Automated  production  with 
sequential  quality  control 

•  Over-alt  quality  exceeding 
MIL-S-19^ 


CHECK  THESE  DATA 
Maximum  Ratings 

Junction  temperature,  *C . 85 

Collector  voltage,  v . —6.0 

Collector  current,  ma . —50 

Dissipation  at  45*C,  mw . 25 

Elactrlcal  Charactaristics  (25*^) 

Max.  Icso  (Vc«  -»  -5v).  na . 5 

Min.  hfe  (Vc  •  — 3v,  li  —  0.5  ma) . 40 

Min.  hn  (Vci  -  -Iv.  Ic  -  -50  ma) . 20 

Max.  Vex  Sat  (Ic  »  —8  ma.  Is  —  — T  ma),  v . 0.07 

Max.  Vss  (On)  (Ic  ~  —8  ma.  Is  ~  —1  ma),  v . 0.5 

Min.  f  max.  (max.  frequency  of  oscillation),  me . 40 


UNIVERSAL  MAT  CIRCUIT  PERFORMS  80%  OF  COMPUTER  FUNCTIONS  I  I 

This  basic  NOR  circuit  provides  for  more  than  80%  of  the  logic  and  I  Max.  Ves  Sat  (Ic  »  —8  ma.  Is  —  — T  ma),  v . ‘. . 0.07  I 

storage  functions  of  moderately  fast  data  processing  systems:  AND  I  Vss  (On)  (Ic  ~  —8  ma.  Is  ~  —1  ma),  v . 0.5  I 

gate.  OR  gate,  inverter,  and  flip-flop.  Advantages  include  economy.  ■  'i  (max.  frequency  of  oscillation),  me . 40  I 

reliability,  and  ease  of  replacement.  Special  features  are:  minimized  g  _ ■ 

sensitivity  and  power  .  .  .  worst-case  design  .  .  . 

operating  temperatures  to  55*C  .  .  .  max.  input  of  22  collectors  and  •Micro  Alloy  Troniitioi.  irads-swrE  Rhilco  Corp. 
diodes  . . .  repetition  rate  up  to  1  me. 

CBS  ELECTRONICS,  Semiconductor  Operations,  Lowell,  Mass.  •  A  Division  of  Columbia  Broadcasting  System,  Inc. 

Sales  Offices;  Lowell,  Mail.,  900  Chelmsford  St.,  Glenview  4-0440  •  \rwark,  S.  J.,  231  Jiihtuon  Ave.,  TAIlKit  4-24SO  •  Melrote  Park,  III.,  1990  N.  Maniilieiiii 
Ril.,  KSIehrook  9-2100  •  Ijot  Angelet,  Calif.,  2120  S.  Garfielil  Ave..  K.Aviiinnd  3-9081  •  Atlanta,  fla.,  C'ary  Cha|>iiian  A  <■«>..  600  Tmseo  Way  S.W.,  Pl.axa 
M-I.WIf,  •  Minneapolit,  Minn,,  The  Heimann  Co.,  1711  Hawtlionie  .Ave..  FKcleral  2-5457  •  Toronto,  Ont.,  Canadian  General  Eleelrie  tVi..  Ltd..  LKnnox  4-4311 
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From  Monsanto  FluiDesign  Service... 


DIELECTRIC  FLUIDS 
FOR  NEW  ELECTRICAL 
AND  ELECTRONIC 

USES 


Monsanto  can  supply  you  with  a 
series  of  dielectric  liquids  that  offer 
the  optimum  combination  of  proper¬ 
ties  for  liquid  cooling  and  ins^tion. 
Many  of  the  fluids  described  below 
are  now  used  commercially  in  capac¬ 
itors,  transformers,  “miniaturized” 
electronic  packages,  cables,  ampli¬ 
fiers,  solenoids,  thermostats,  com¬ 
puters,  and  circuit  breakers. 

Examples: 

A.  In  electrical  equipment  such  as 
transformers,  Monsanto’s  askarel- 
type  fluids  offer  a  series  of  fire- 
resistant  dielectrics.  These  fluids 
make  a  firesafe  liquid-fill  insulation 
for  equipment  that  then  may  be 
located  in  operating  areas  without 
special  precaution  or  costly  shielding. 

B.  As  impregnants  for  premium- 
quality  capacitors,  high  dielectric 
Monsanto  fluids  permit  a  substantial 
decrease  in  capacitor  size — about  50- 
60% — compared  to  oil-impregnated 


Dielectric  Fluids 

OS-59 

Coolanol* 

35 

Coolanol 

45 

Aroclor* 

1221 

Aroclor 

1232 

Propmrtns 

Dielectric  Strength, 

25°C,  60  cps,  0.1 . 

44KV 

47KV 

27KV 

35KV 

35KV 

Dielectric  Constant, 

25<>C,  1000  cps . 

2.46 

(10«cps) 

.... 

2.2 

(10®cps) 

4.5 

Volume  Resistivity, 

ohm-cm,  25*^C . 

6.7x1015 

•  •  •  • 

9x1010 

>5x1012 

>5x1012 

Povrer  Factor,  % 

1000  cps,  250c . 

0.006 

(10®cps) 

.... 

0.4 

(lO^cps) 

<0.1 

<0.1 

Viscosity,  CS 

.  -650F . 

lOO^F  . 

210OF  . 

1380 

6.8 

2.2 

934 

6.5 

2.2 

2400 

12.2 

3.95 

M 

6.9 

<1.8 

Pour  Point,  °F . 

<-85 

<-85 

<-85 

34 

-32 

Boiling  Point,  ‘^F 

760  mm.  Hg  . 

>700 

>600 

>700 

527 

554 

Fire  Point,  °F 

Cleveland  Open  Cup  .  .  . 

435 

430 

430 

349 

460 

Thermal  Conductivity 

Btu/hr/ft/ftV°F . 

0.077 

0.079 

0.080 

0.067 

0.063 

Specific  Gravity 

(n  250/250C . 

0.88 

0.89 

0.89 

1.18 

1.26 

Coefficient  Thermal 

Expansion,  per  °F  .  .  .  . 

0.00046 

0.00047 

0.00048 

0.00039 

0.00040 
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canacitors.  Because  their  dielectric 
'constants  are  closer  to  those  from 
the  capacitor  paper  itself,  they  help 
achieve  a  more  evenly  distributed 
dielectric  stress  than  is  possible  with 
mineral  oil. 

C.  Monsanto’s  coolant-dielectrics 
dissipate  heat  and  operate  liquid- 
cooled  power  packs,  magnetrons, 
traveling  wave  tubes,  klystrons  with 
precise  temperature  control.  Liquid 
cooling  with  these  dielectrics  permits 
miniaturization  of  electronic  com¬ 
ponents,  conserves  size  and  weight. 
These  special  synthetic  fluids  are 


also  lubricants,  and  the  single  fluid 
can  double  as  the  hydraulic-fluid 


activator  for  tuning  mechanisms  as 
well  as  the  coolant  for  the  elec¬ 
tronic  unit. 

This  schematic  circuit  (at  left)  shows 
how  Coolanol  45  liquid  cools  a 
klystron.  Pumped  around  the  collec¬ 
tor,  Coolanol  45  absorbs  surface  heat 
from  the  tube  wall  and  carries  it 
away  for  dissipation  in  the  heat 
exchanger. 

Check  the  fluids  shown  for  applica¬ 
tion  in  equipment  you  are  using  or 
developing.  Monsanto  can  supply 
you  with  a  dielectric  fluid  for  vir¬ 
tually  any  electrical  or  electronic 
application,  can  be  most  helpful  in 
guiding  you  in  the  early  design 
stages  of  equipment  that  will  require 
a  liquid  dielectric. 

A  sample  of  the  fluids  shown  will  be 
sent  to  you  for  evaluation  on  request. 
Please  specify  the  particular  fluid 
that  interests  you  and  state  the 
nature  of  the  application  so  that 
pertinent  details  can  be  sent  you. 
For  further  information  on  available 
fluids,  request  a  copy  of  FluiDesign 
Service’s  FLUID  DATA  FILE. 


Simply  write  on  your  company 
letterhead. 


Aroclor 

1242 

Aroclor 

1248 

Aroclor 

1254 

Aroclor 

1260 

Biphenyl 

HB-40 

Santowox*  R 

35KV 

35KV 

35KV 

35KV 

35KV 

35KV 

35KV 

5.8 

5.6 

5.0 

5.0 

2.5 

2.65 

2.58 

>5x10*2 

>5xl0>2 

>5x1012 

>5x1012 

>1x1012 

>5x1012 

>1x1012 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

17.2 

45.3 

46.4 

.... 

.... 

29* 

.... 

2.5 

3.2 

6.14 

75 

0.98 

3.9 

.... 

2 

20 

50 

88 

156 

-13 

293 

617 

644 

689 

714 

491 

683 

687 

>610 

>640 

>662 

698 

255 

385 

460 

0.058 

0.057 

0.054 

0.051 

0.076 

0.072 

0.063 

1.38 

1.45 

1.54 

1.62 

0.984 

1.002 

0.955 

0.00038 

0.00039 

0.00037 

0.00037 

0.00050 

0.00041 

0.00052 
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SCOUTING  BATTLEFIELDS 


a  problem  calling  for  modern  data 
processing  and  display.  Within  the 
laboratories  are  an  IBM  709  digi¬ 
tal  computer,  Royal-McBee  LGP-30 
digital  computer  and  large  analog 
computer. 

Eight  Army-furnished  aircraft 
— some  of  them  modified  into  flying 
laboratories  by  Willow  Run  Labora¬ 
tories — are  used  for  research  in  air¬ 
borne  radar,  infrared,  telemetry, 
and  navigation  and  guidance. 

A  high-resolution  radar  .sy.stem, 
which  Army  generals  and  research 
scientists  have  called  the  most  sig¬ 
nificant  advance  in  radar  since  its 
invention,  is  a  product  of  Project 
Michigan.  Designated  the  AN/ 
UPD-1,  it  takes  detailed  radar 
photographs  from  many  miles 
away.  The  system  is  made  up  of 
conventional  equipment. 

The  aircraft  carries  a  radar  with 
an  antenna  that  looks  to  the  side, 
radar  signal-storage  equipment, 
and  a  doppler-inertial  system.  A 
mobile  van  contains  film-processing 
equipment. 

The  side-looking  antenna  of  the 
radar  scans  a  wide  strip  of  terrain 
many  miles  away  in  a  continuous 
operation.  The  returning  pulses 
are  continuously  recorded  on  a  sig¬ 
nal-storage  film,  which  constitutes 
the  input  to  the  ground-based  ana¬ 
log  computer.  Radar  signals  on  the 
film  are  translated  into  a  detailed. 


distortion-free  strip  map  upon 
which  terrain  and  objects  appear  as 
if  mapped  from  directly  overhead, 
except  for  normal  radar  shadowing 
effects.  Several  strip  maps  can  be 
combined  to  create  a  mosaic  of  a 
large  area. 

The  AN/UPD-1,  unlike  conven¬ 
tional  radar  equipment,  gives  ex¬ 
tremely  fine  resolution  in  azimuth 
at  all  ranges. 

According  to  Willow  Run  Labora¬ 
tories,  range  resolution  is  achieved 
by  conventional  pulsing,  but  the 
physical  limitations  on  the  size  of 
an  airborne  antenna,  and  thus  the 
limitations  on  the  azimuth  resolu¬ 
tion,  are  overcome  by  the  synthesis 
of  a  side-looking  antenna  many 
times  larger  than  the  aircraft.  Just 
as  a  camera  with  a  large  aperture 
requires  focussing  to  obtain  a  sharp 
picture,  say  the  AN/UPD-l’s  de¬ 
signers,  so  too  does  a  radar  require 
focussing  to  get  fine  azimuth  reso¬ 
lution.  In  the  AN/UPD-1  the  radar 
is  automatically  focussed  simulta¬ 
neously  at  all  ranges. 

A  second  radar  system,  desig¬ 
nated  the  AN/TPD-2,  is  a  600- 
pound  portable  device  designed  to 
sweep  enemy-held  territory  in  a  25- 
mile  semicircle. 

Designed  by  the  Project  Michi¬ 
gan  staff,  this  radar  operates  on 
the  doppler  principle. 

The  antenna  is  somewhat  larger 


electronics 


Radar  operator  delivers  film  from  AN/UPD-1  radar  plane  to  processing  van 
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Army  C-46  modified  to  become  a  flying  laboratory  for  surveillance 


Here^s  a  peek  at  what  goes  on 
in  Army's  Project  Michigan. 
Shows  how  radar, 
infrared,  acoustics,  seismics 
and  optics  all  help 
keep  track  of  a  battle. 
Computers,  communications 
also  play  vital  roles 


OF  TOMORROW 


By  WES  PERRY  M::Graw-Hin  World  News 


than  those  used  on  orthodox  battle¬ 
field  radar.  This  allows  use  of  a 
low-frequency  scanning  signal  that 
Willow  Run  Laboratories  says  has 
improved  brush  and  foliage  pene¬ 
tration. 

Project  Michigan  is  also  working 
to  improve  passive  infrared  de¬ 
tectors  and  devices  to  provide  sur¬ 
veillance  at  night  as  well  as  by  day. 
Infrared  research  includes  studies 
on  detector  materials  and  phenom¬ 
ena,  including  the  use  of  a  single¬ 
crystal  of  tellurium  in  a  photo- 
conductive  detector,  and  reviews  of 
scanning  and  imaging  methods  for 
improved  resolution  and  intensity. 

Fundamental  research  programs 
are  pursued  on  the  basis  of  their 
potential,  if  not  immediate,  contri¬ 
bution  to  combat  surveillance  and 
target  acquisition  activities.  In¬ 
cluded  is  the  basic  program  in  elec- 
tron-.spin  resonance,  out  of  which 
came  the  discovery  of  the  proper¬ 
ties  of  ruby  as  a  maser  material, 
with  the  prospects  of  devices  f«)r 
extremely  low-noi.se  amplification 
of  faint  microwave  signals.  A  ruby 
maser  radiometer  is  now  being  op¬ 
erated  successfully  on  University  of 
Michigan’s  85-foot-diameter  radio- 
telescope.  Meanwhile,  the  Project 
is  investigating  the  application  of 
ma.ser  devices  for  surveillance. 

Research  has  been  conducted  in 
acoustics  and  seismics  because  of 


their  potential  for  all-weather,  day- 
and-night  surveillance.  Reflectors, 
lenses,  horns,  and  phased  arrays  of 
acoustic  and  seismic  detectors  have 
been  studied.  Basic  studies  of  wave 
propagation  and  seismic  signatures 
of  signal  sources  are  in  process. 

In  optics  and  vision,  pa.st  re¬ 
search  under  Project  Michigan  has 
centered  around  battle  area  illumi¬ 
nation  devices  and  visual  aids,  such 
as  night  binoculars,  to  extend  the 
capability  of  the  human  eye  in 
darkness  and  bad  weather. 

laboratory  simulation  facility 
has  been  developed  by  Project 
Michigan  to  support  its  research 


activities  in  information  processing 
the  study  of  system  concepts,  and 
evaluation  of  concepts  and  equip¬ 
ment.  Data  processing  equipment 
is  used  to  simulate  realistic  sur¬ 
veillance-oriented  tactical  situa¬ 
tions  and  environments.  It  ahso 
provides  a  means  for  scientific  ex¬ 
periment  and  evaluation  in  many 
areas  of  surveillance  prior  to  the 
availability  of  field  equipment  and 
without  the  expenses  of  actual  field 
operations.  Engineering  p.sycholo- 
gists  at  work  on  the  Project  use 
the  laboratory  simulation  facility 
in  their  study  and  treatment  of 
man-machine  relationships. 


Map  of  Washington,  D.  C.,  made  by  AN /VPD-l  surveillance  radar 
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Transistor-Making 
Expands  in  Brazil 


One  local  firm  makes  tran^stors 
under  U.  S.  patents, 
one  Dutch  and  one  U.  S.  company 
are  ready  to  move  in. 

Four  firms  make  electron  tubes  for 
expanding  television  set  business 


Assembling  transistors  at  Elnabra  S.  A.  in  Sao  Paulo 


By  LESLIE  WARREN,  the  latter  confining  production  to 

McGraw-Hill  World  News  powcr  and  tv  picture  tubes.  Brazil’s 

transistor  and  germanium  diode 
RIO  DE  JANEIRO — Brazil’s  electron  manufacturer  is  Elnabra  S.  A. 
tube  and  semiconductor  industry  (Electronica  Nacional  Brasileira) 
is  a  fast-growing  $25-million  busi-  in  Sao  Paulo.  Elnabra’s  present  out¬ 
ness.  Based  on  the  rapidly  expand-  put  of  35,000  transistors  a  month 
ing  entertainment  field,  tube  and  will  go  to  100,000  by  the  end  of  the 
semiconductor  production  has  shot  year.  Philips  and  Philco  are  both 
up  from  practically  nothing  in  1956  about  to  start  semiconductor  manu- 
to  over  10  million  units  this  year.  facture  in  Brazil. 

So  far  this  output  has  been  used  Elnabra  closed  a  patent  agree- 
entirely  within  Brazil,  but  produc-  ment  with  Raytheon  in  1959  where- 
ers  are  now  getting  set  to  crack  the  by  the  U.  S.  firm  receives  a  5- 
export  market,  especially  other  percent  royalty,  with  an  option  to 
Latin  American  countries.  Lower-  capital  participation, 
cost  labor  that  can  be  readily  Two-year  old  Elnabra  got  into 
trained  plus  the  protectionist  effect  semiconductor  manufacturing  by 
of  Brazil’s  foreign-exchange  regu-  first  assemblying  Raytheon-sup- 
lations  help  promote  local  electron-  plied  parts ;  the  firm  now  does  alloy- 
ics  manufacturing.  The  trend  in  ing  to  make  the  collector  and  emit- 
imports,  chiefly  from  the  U.  S.,  ter  junctions  of  the  germanium 
Netherlands  and  Japan,  is  down  and  crystal.  Future  plans  include  im¬ 
probably  will  continue  so,  offset  porting  crystal-growing  equipment, 
only  partially  by  rising  imports  of  After  this,  it  may  become  practical, 
manufacturing  equipment.  company  spokesmen  say,  to  export 

Today  four  companies,  all  foreign  transistors  to  the  U.  S. 
based,  manufacture  electron  tubes.  Elnabra  also  makes  ceramic  ca- 
The  semiconductor  producer  is  a  pacitors,  power  transformers, 
Brazilian  firm  manufacturing  to  a  transistor  radios  and  electronic  test 
U.  S.  patent,  but  two  foreign-based  equipment. 

manufacturers  are  getting  ready  to  Standard  Electrica  S.  A.,  wholly 
enter  Brazil.  owned  subsidiary  of  ITT,  makes 

Tube  manufacturers  are  RCA  communications  equipment  for  Bra- 
Victor  S.  A.,  S.  A.  Philips  do  Brasil,  zil’s  telephone  and  radio  industry, 
Sylvania  and  Standard  Electrica,  produces  radios,  tv  sets  and  phono¬ 


graphs  as  well  as  tubes.  The  com¬ 
pany  has  been  making  power  tubes 
since  1945.  Output  is  some  7,500  a 
year.  Tube  sizes  range  from  100 
watts  up  to  60  Kw.  Standard  Elec¬ 
trica  also  makes  picture  tv  tubes 
up  to  21-inch  at  the  rate  of  6,000  a 
year  for  use  in  its  own  sets.  About 
50  percent  of  picture-tube  parts  are 
imported  from  the  U.  S. 

Depending  on  size,  from  15  per¬ 
cent  to  85  percent  of  Standard’s 
transmitting  tubes  are  of  local 
manufacture.  A  higher  percentage 
of  larger-size  tubes  is  imported. 
Imports  of  tube  parts  consist 
chiefly  of  platinum,  tungsten  fila¬ 
ments,  molybdenum,  oxygen-free 
copper,  plate  nickel  and  the  largest- 
size  glass  bulbs.  The  company  has 
1,800  workers  at  its  new  $l-million 
250,000-sqm  plant  in  Rio.  Output 
can  be  expanded  nearly  one  third. 
Company  spokesmen  say  their 
power-tube  and  mercury-rectifier 
business  has  been  expanding  at  an 
annual  rate  of  10  percent. 

Sales  of  receiving  tubes  are  up, 
spurred  by  a  rapid  growth  in  Bra¬ 
zil’s  television  industry.  Fifteen  tv 
stations  are  on  the  air  with  more 
coming. 

RCA  Victor’s  Brazilian  sub¬ 
sidiary  now  makes  150,000  receiv¬ 
ing  tubes  a  month,  will  step  this  up 
to  200,000  by  year-end.  The  com- 


BAUSCH  &UOMB 


pany  imports  filaments,  plates,  part  ! 
of  the  cathodes  for  receiving  and  tv 
picture  tubes,  but  makes  its  own 
glass  and  all  other  parts.  Mica 
spacers  are  exported  to  the  U.  S. 

RCA  Victor’s  line  includes  beam 
power  tubes,  rectifiers,  double 
diodes  and  triodes,  double-diode  tri- 
ode.s,  pentodes  and  triode  pentodes. 
Output  from  the  plant  in  Belo  Hori¬ 
zonte  goes  to  other  setmakers. 
RCA  has  abandoned  local  set  manu¬ 
facturing. 

S.  A.  Philips  do  Brasil,  the  Dutch 
Philip’s  Brazilian  subsidiary,  makes 
a  full  line  of  receiving  and  tv  pic¬ 
ture  tubes  up  to  21-inch  through 
its  two  related  Sao  Paulo  firms, 
IBRAPE  (Industria  Brasileira  de 
Productos  Eletronicos)  and  RAD- 
ELSA  (Radio  e  Electricidade  S.A.) 
While  getting  ready  to  manufacture 
semiconductors  locally.  Philips  has 
dropped  prices  on  some  types  of  im¬ 
ported  transistors  from  approxi¬ 
mately  $1.20  a  unit  to  80  cents. 
This  encourages  local  production  of 
transistor  radios  by  helping  manu¬ 
facturers  meet  competition  from 
imported  Japanese  models,  will  in 
turn  broaden  the  market  for  made- 
in-Brazil  transistors. 

Brazilian  customs  authorities 
have  found  it  extremely  difficult  to 
control  illegal  import  of  low-priced 
Japanese  transistor  sets. 


EYE  TEST 
FOR  RADAR 


B&L  optical-electronic-mechanical  capabilities 
assure  accuracy  in  missile  tracking  system 


The  strength  of  our  missile  defense  program  depends 
in  part  on  extreme  accuracy  of  radar  tracking. 

Bausch  &  Lomb  has  developed  a  camera  lens 
for  boresighting  a  radar  antenna — in  essence,  this  lens 
checks  the  performance  of  radar  just  as  one’s 
vision  is  checked  in  an  eye  examination. 

Accuracy  of  this  lens  system  easily  meets  the  most 
extreme  requirements. 

The  same  skills  that  made  possible  this  missile  track 
radar  camera  lens  are  available  to  assist  on  your  project. 
Write  us  for  full  details.  Bausch  &  Lomb  Incorporated, 
Military  Products  Division,  61411  Bausch  St., 

Rochester  2,  N.  Y. 
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New  Raytheon 
transformer  will 
resist  nose  cone 
temperatures 
to  1,100°  F  ^ 


COLLOIDAL  SILICA  SOL 

impregnation  and/or  foam- 
potting  with  hollow  cera¬ 
mic  spheres. 


VOLATILES  REMOVED  by 

degassing  in  high  vacuum 
at  high  temperature. 


GLASS  FIBER  INSULATION, 

mica  or  aluminum  winding 
forms,  heat  cleaned  to  remove 
organic  residues. 


BLACK  OXIDE  FINISH  on  in¬ 
terior  and  exterior  surfaces 
of  case  for  better  heat 
transfer,  . 


CONTROLLED 

ATMOSPHERE 

inside  hermeti¬ 
cally  sealed  en¬ 
closure. 


HELIARC  WELD 

sealing  inspect¬ 
ed  by  helium 
mass-spectro¬ 
meter  leak  de¬ 
tector. 


Raytheon  is  now  building  trans¬ 
formers  capable  of  withstanding 
temperatures  such  as  those  en¬ 
countered  in  a  re-entering  missile’s 
red-hot  nose  cone. 

The  unit  pictured  at  left  resists 
temperatures  up  to  1,100'F  which 
is  700  degrees  higher  than  units 
presently  in  use.  The  goal  for  units 
now  under  construction  at  Ray¬ 
theon  is  a  minimum  operation  time 
of  2,000  hours  with  an  internal 
temperature  200  degrees  above  the 
ambient  of  900  degrees. 

To  accomplish  this,  Raytheon  has 
developed  new  construction  tech¬ 
niques  and  high-temperature  re¬ 
sisting  wire  and  insulating 
materials. 

For  further  information  on  high- 
temperature  transformers  please 
write,  stating  your  specific  require¬ 
ments,  to  the  address  below. 

RAYTHEON  COMPANY 

Magnatica  Oparations 
Microwava  *  Powar  Tuba  Diviaion 
Foundry  Avanua 
Waltham  S4,  Maaaachuaatta 

In  Canada,  contact  Raytheon  Canada  Limited, 
Waterloo,  Ontario 


STAINLESS-STEEL  con¬ 
struction  of  case  and  struc¬ 
tural  members  for  minimum 
weight. 


PURE  SILVER  or  chro¬ 
mium-plated  copper 
wire  insulated  with  a 
glass  fiber  or  ceramic 
coating. 


ALUMINA  TERMINALS  pro¬ 
tected  against  oxidation  by 
special  plating  process. 


WITHSTANDING  DULL-RED  HEAT 
CONDITIONS  is  one  of  the  require¬ 
ments  for  the  new  transformers  now 
being  developed  at  Raytheon.  The  nine 
construction  features  that  make  this  pos¬ 
sible  are  indicated  above. 


WRITE  FOR  16-PAGE  BOOKLET  on 
Raytheon  transformers  or  for  sj^ific  help 
on  your  particular  requirement. 


New  Rule  Spurs  Microwave  Market 


BUSINESS  MICROWAVE  bids  fair  to 
become  a  new  commercial  field  for 
our  industry  following  last  month’s 
FCC  decision  to  make  a  number  of 
slots  in  the  microwave  band  avail¬ 
able  to  private  users. 

A  check  this  week  by  Electron¬ 
ics  shows  microwave  manufactur¬ 
ers  believe  the  new  market  opened 
by  the  Commission  will  not  explode 
into  big  sales  volumes  immediately, 
but  rather  will  climb  slowly  as  busi¬ 
ness  microwave  becomes  a  stable 
sales  item. 

Some  manufacturers  plan  to  ap¬ 
proach  this  new  market  cautiously. 
They  do  not  want  to  jeopardize 
their  relationships  with  the  com¬ 
mon  carriers  who  are  now  their 
best  customers  for  microwave  gear. 
The  vice  president  of  sales  of  a 
major  eastern  manufacturer  told 
Electronics,  “We’ll  have  to  put 
the  two  potential  business  volumes 
on  a  balance  and  see  whether  pri¬ 
vate  users  or  common  carriers  will 
weigh  most.’’ 

There  are  now’  some  3,000  private 
microwave  stations  according  to 
Electronics  Industry  Association 
figures.  By  1976,  El  A  predicts 
there  will  be  about  six  times  this 
number,  representing  close  to 
billion  in  equipment. 

Some  companies  are  reluctant  to 
comment  on  their  plans  to  exploit 
the  market,  others  say  they  have 
been  anticipating  the  FCC  move, 
are  now  almost  ready  in  sales  and 
manufacturing. 

Motorola  is  planning  to  market 
its  model  MR-40  microwave  system 
made  for  the  12-gigacycle  region. 
Sales  efforts  will  be  conducted 
through  the  company’s  present 
sales  network. 

Plans  to  enter  the  market  for 
business  microwave  are  underway 
at  General  Electric  according  to  a 
company  spokesman.  Additional 
personnel  will  be  used  to  carry  out 
these  plans. 

Raytheon’s  marketing  manager 
for  communications  and  data-proc- 
essing  equipment  estimates  the 
market  for  private  microwave  gear 
will  grow  from  two  to  five  times  its 
present  size  within  ten  jrears  now 
that  restrictions  have  been  relaxed. 

Also  keeping  close  tabs  on  devel- 
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Digest  of  New  Miernwove  Rulings  as  Spelled  Out  by  FCC 

(1)  Microwave  frequency  bands  952-960  Me,  1,850-1,990  Me,  2,110-2,200 
Me,  2,^50-2,500  Me,  2,500-2.700  Me,  6,425-6,575  Me,  6,575-6,875  Me,  8,400- 
8,500  Me,  10,550-10,700  Me,  11,700-12,200  Me,  12,200-12,700  Me,  13,200- 
13,250  Me,  16,000-18,000  Me,  and  26,000-30,000  Me  are  assignable  to 
private  users  on  the  same  eligibility  basis  as  is  now  provided  for  mobile 
operations  in  the  Safety  and  Special  Radio  Services. 

(2)  Nonavailability  of  common-carrier  facilities  is  not  a  condition  of 
eligibility  for  private  usage  of  these  microwave  frequencies. 

(3)  Frequencies  above  10,000  Me  only  will  be  available  for  use  in  the 
Business  Radio  Service,  except  that  the  frequency  band  952-960  Me  will 
be  available  for  control-repeater  operations  in  this  Service  and  that  the 
band  6,575-6,875  Me  will  be  available  in  this  Service  for  intercity  closed- 
circuit  educational  television,  on  a  ease-by-case  basis  when,  apart  from 
economic  considerations,  it  is  not  feasible  to  use  frequencies  above  10,000 


opments  is  Collins  Radio  Co.  A 
spokesman  for  the  Cedar  Rapids, 
la.,  firm  says  one  growth  area  that 
may  develop  to  important  status  is 
data  transmission  by  private  micro- 
wave.  The  company  is  stocking 
basic  units. 

Some  manufacturers  see  addi¬ 
tional  sales  possibilities  for  micro- 
wave  components.  Philco  sees  an 
important  growth  area  in  micro- 
wave  for  data  processing  relaying 
and  counts  on  leasing  equipment  to 
stimulate  market  growrth. 

As  a  general  industry  pattern, 
manufacturers  will  build  up  modest 
inventories  of  microwave  gear  that 
will  be  held  ready  for  installation 
of  frequency-sensitive  elements  as 
orders  are  received. 

One  aspect  in  selling  pointed  out 
by  company  sales  officials  is  the 
playing  off  of  private  systems 
against  common  carriers.  “I  won’t 
be  too  surpri.sed,’’  said  one  sales 
manager,  “if  we  find  ourselves  pre¬ 
paring  complete  layouts  and  pro¬ 
posals  for  a  private  in.stallation  and 
then  find  that  the  prospect  will  go 
to  the  common  carrier  and  ask  if 
they  can  meet  or  better  the  price  we 
give.’’ 

When  the  decision  was  being 
hammered  out  before  the  Commis¬ 
sion,  general  manufacturers  were 
represented  by  the  National  Asso¬ 
ciation  of  Manufacturers.  NAM 
urged  the  Commission  to  set  aside 
rulings  that  limited  microwave 
ownership  to  common  carriers, 
pipeline  operators  and  railroads. 


Also  urging  a  change  was  the  Spe¬ 
cial  Industrial  Radio  Services  As- 
.sociation. 

This  group  represents  radio  users 
in  construction,  mining  and  agri¬ 
culture. 

Support  for  letting  down  the  bars 
came  from  the  American  Trucking 
Association,  which  sees  microwave 
as  the  answer  to  linking  cross-con¬ 
tinent  installations.  Also  testifying 
were  the  National  Retail  Dry  Goods 
Association  and  the  American 
Newspaper  Publishers  Association. 

None  of  the  above  groups  were 
eligible  to  use  private  microwave 
systems  prior  to  last  month’s  rule- 
making.  However,  support  also 
came  from  groups  that  were  al¬ 
ready  eligible  to  own  their  own 
microwave  gear.  Included  were  the 
National  Committee  for  Utilities 
Radio,  which  represents  the  com¬ 
munications  interests  of  public 
utilities  companies;  Petroleum  Ra¬ 
dio  Services,  whose  pipeline  operat¬ 
ing  members  run  a  number  of  sys¬ 
tems;  and  American  Association  of 
State  Highway  Officials.  The 
American  Bridge,  Tunnel  and  Turn¬ 
pike  Association  also  gave  its  sup¬ 
port  to  the  change. 

A  member  of  FCC’s  legal  staff 
told  Electronics  that  no  great 
difficulties  are  feared  in  the  matter 
of  interference.  The  main  legal 
work  in  business  microwave,  ac¬ 
cording  to  the  attorney  will  be 
formulating  the  fine  points  of  the 
new  program,  which  are  now  ex¬ 
pressed  in  broad,  general  terms. 
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Measuring  cerebral  blood  flow  using  radio-isotope  techni¬ 
que  developed  at  Veterans  Administration  Center. 


Balloon-borne  cosmic-radiation  telemetry  gear  of  VSAF's 
Aeromcdical  Field  Lab  is  checked  prior  to  launch. 


Analytic  Methods  Highlight  Biomedical  Show 


By  WILLIAM  E.  BUSHOR, 

Associate  Kdltor 


WASHINGTON,  D.  c. — Research  and 
analytical  tools  were  the  primary 
subjects  of  discussion  at  13th  An¬ 
nual  Conference  on  Electrical  Tech¬ 
niques  in  ^ledicine  and  Biology 
held  here  recently.  Special  empha¬ 
sis  was  given  two  comparatively 
new  biomedical  tools — computers, 
and  nuclear  magnetic  resonance 
(NMR)  and  electron  paramagnetic 
resonance  (EPR)  .spectrometers. 
Also  stre.ssed  were  the  better  e.stab- 
lished  areas  of  in.strumentation, 
radiation  studies  and  telemetry. 

U.se  of  NMR  instruments  to 
determine  moi.sture  and  fat  content 
of  biological  specimens,  relaxation 
times  of  biological  fluids,  and  chem¬ 
ical  .structures  of  biological  ma¬ 
terials  was  de.scribed  by  R.  S.  Cod- 
rington  of  Schlumberger  Corp. 
He  also  indicated  that  double¬ 
resonance  techniques  in  which 
both  NMR  and  EPR  are  u.sed  could 
have  application  in  analyzing  com¬ 
plex  molecules.  In  cases  where  the 
nucleus  is  in  association  with  a 
free  electron,  an  enhancement  of 
the  NMR  signal  of  660  times  can 
be  obtained. 

Latest  results  of  EPR  inve.stiga- 
tion  of  biological  and  biochemical 
areas  were  discussed  by  B.  Com¬ 
moner  of  VV'ashington  University 
(see  Electronics,  p  86,  July  29). 
Study  of  free  radicals  (molecules 
containing  one  or  more  unpaired 
electrons  exhibiting  magnetic 
effects)  occurring  in  intermediate 


stages  of  a  process  have  provided 
a  new  description  of  the  chemical 
steps  involved  in  enzyme-catalyzed 
oxidation  of  succinic  acid.  Also, 
free-radical  concentration  a.s.soci- 
ated  with  physiological  and  di.sease 
conditions  of  tissue  was  noted.  Tis¬ 
sue  from  obstructed  bile  ducts  in 
the  liver  causing  a  form  of  jaundice 
shows  a  marked  increa.se  in  free- 
radical  content  and  is  thus  detect¬ 
able  by  an  EPR  spectrometer. 

Several  papers  treated  the  ability 
of  digital  computers  to  reduce  and 
analyze  voluminous  .stati.stical  in¬ 
formation,  synthesize  biological 
models,  analyze  results  of  labora¬ 
tory  experiments,  store  and  retrieve 
clinical  and  medical  information, 
and  perform  routine  calculations 
using  the  laws  of  physical  .science 
as  applied  to  biological  investiga¬ 
tions.  Also,  pattern  recognition  and 
other  analytical  techniques  in  elec¬ 
trocardiography.  electroencephalo¬ 
graphy  and  .semiautomatic  diag¬ 
noses  were  discu.s.sed.  Analog  and 
digital  simulation  of  life  processes 
received  much  attention. 

A  new  organization,  dubbed  BIO, 
was  announced  for  biomedical 
people  who  use  or  plan  to  use  digi¬ 
tal  computers  as  tools.  Greater  ex¬ 
change  of  information  on  computer 
applications  and  capabilities,  and 
.stimulation  of  use  of  computers  in 
biomedical  re.search  are  stated  goals 
of  the  group. 

Biomechanical  properties  of 
joints  were  discussed  by  R.  J.  Johns 
and  V.  Wright  of  Johns  Hopkins 
University.  Their  work  in  measur¬ 


ing  stiffness  of  a  finger  joint  by 
means  of  strain  gages  attached  to 
a  special  device  for  moving  the 
finger,  and  an  amplifier-oscilloscope 
combination  to  view  the  waveform 
produced  by  controlled  movement 
of  the  digit  was  reported.  Qualitive 
analysis  unexpectedly  revealed  that, 
in  diseased  as  well  as  normal  joints, 
elastic  and  plastic  stiffne.ss  were 
dominant,  while  contribution  of 
viscous  and  frictional  stiffness  was 
relatively  minor. 

A  high-power  corona-type  loud¬ 
speaker  was  described  in  a  paper  by 
E.  Ackerman  of  Mayo  Clinic  and 
A.  Anthony  and  F.  Oda  of  Pennsyl¬ 
vania  State  University.  The  device 
produces  high-intensity  white  noi.se 
in  a  2-to-40-Kc  region  for  studying 
.stress  effect  of  inten.se  noi.se  ex¬ 
posure  on  rodents.  Sound  is  radi¬ 
ated  directly  from  an  a-f  modulated 
r-f  corona  di.scharge  at  the  apex 
of  an  air-filled  glass  horn.  Experi¬ 
ments  revealed  that  the  thermal 
effect  transmits  periodic  energy 
which  produces  a  pressure  change 
in  the  ambient  air,  creating  sound. 

Main  components  of  the  loud¬ 
speaker  are  shown  in  the  drawing. 
A  self-excited  28-Mc  oscillator  hav¬ 
ing  1.3-Kw  output  modulated  by  a 
700-w  modulator  supplies  the  power. 
Water  cooling  is  necessary  to  pre¬ 
vent  melting  of  the  gla.ss  by  heat 
generated  at  the  electrode  tip.  Ex¬ 
posed  to  high-frequency  noi.se  (2-to- 
40-Kc  at  135  db)  causes  exaggerated 
adrenal  activity  in  mice  compared 
to  low-frequency  noise  (150  to  4,800 
cps  at  139  db),  and  an  increased 
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invisible 


He’s  not  on  your  payroll  ...  he  takes  up  no  desk  space  in  your  office  .  .  .  and  he 
doesn’t  hang  around  the  water-cooler  talking  to  your  secretaries.  But  this  man  works 
for  you  —  and  for  every  other  advertiser. 

What  does  he  do?  He  helps  to  safeguard  your  advertising  investments  in  print  media 
—  by  providing  audited  circulation  facts  and  figures  on  2,900  publication  members 
of  the  Audit  Bureau  of  Circulations*.  Assuring  an  accurate  accounting,  he  tells  you 
how  many  people  purchased  the  publication  .  .  .  where  they  live  .  .  .  how  much  they 
paid  .  .  .  and  the  answers  to  many  other  questions  about  the  publications  and  your 
markets. 

He  gives  you  factual  marketing  information  as  the  basis  for  your  advertising  invest¬ 
ments.  He  walks  into  every  ABC-member  publication’s  office  and  audits  its  circula¬ 
tion  —  just  as  carefully  and  as  objectively  as  a  financial  auditor  might  check  your  books. 

When  he  is  finished,  the  guesswork  is  gone!  He  gives  you  facts  —  no  opinions,  pleas¬ 
ant  statistics,  maybe  projections,  or  fancy  figures  —  just  plain  old  fashioned  circula¬ 
tion  facts. 

Who  is  he? 

He  is  the  ABC  auditor  —  and  he  works  for  you! 
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information  than  is  available  for  any  other  media  at  any  time. 
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THE  BENDIX  LINE  FEATURES  SIX  GYRO  TYPES 
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Bandix  varticol  and  diractional  gyros  contributa  to  occurocy  ond 
dapandobility  of  guidonca  systam  on  Unitad  Stotas  Air  Forca  (Graan) 
QuoR  air>launchad  dacoy  miuila  monufocturad  by  McOonnall  Aircraft. 


LIGHTWEIGHT,  RELIABLE  GYROS 
TO  MEET  TODAY'S  RUGGED  NEEDS 


severity  of  abnormal  behavioral  re¬ 
actions. 

Experiments  using  radioisotopes 
injected  intravenously  and  detected 
by  a  dual  crystal-scintillation  de¬ 
tection  system  to  measure  cerebral 
blood  flow  were  described  by  W.  H. 
Oldendorf  of  the  Veterans  Adminis¬ 
tration  Center.  It  has  been  shown 
that  although  blood  arriving  at  each 
hemisphere  of  the  brain  is  approxi¬ 
mately  equal,  the  blood  drains  from 
the  brain  asymmetrically.  Tests  of 
30  normal  patients  indicated  that  in 
most  people  the  majority  of  the 


Design  of  J.!}-Kw  corona  loud¬ 
speaker  for  generating  high-inten- 
sify,  2-to-iO-Kc  noise 


blood  drains  from  the  traverse 
sinus  and  out  the  right  jugular 
vein.  Some  patients  exhibited  equal 
drainage,  but  none  had  majority 
drainage  from  the  left  side. 

New  instrumentation  for  measur¬ 
ing  primary  cosmic  particles  of  low 
energy  as  well  as  the  flux  of  elec¬ 
trons,  protons,  neutrons,  alpha 
particles  and  gamma  radiation 
found  at  high  altitudes  was  de- 
.scribed  by  Major  Corkhill  of  the 
US.AF  Aeromedical  Field  Labora¬ 
tory.  A  low-  and  high-energy 
counter  together  with  associated 
photomultiplier,  preamplifier,  pulse- 
height  analyzer,  analog-to-digital 
converter  and  telemetry  gear  make 
up  the  .system.  This  counting  sys¬ 
tem  can,  on  a  real-time  basis,  de¬ 
tect,  analyze  and  telemeter  cosmic- 
particle  data  to  receiving  stations 
on  earth,  where  biologically  damag¬ 
ing  radiation  can  be  detected,  ana¬ 
lyzed  and  integrated  into  a  dose 
rate.  Also,  total  quantity  of  ioniz¬ 
ing  radiation  space  travelers  might 
receive  could  be  read. 
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Where  Two-Color  Tv  Stands 


IVs  remaining  on  the  technological  sidelines^ 
according  to  report  at  EIA*s  Radio  Fall  Meeting 


By  GEORGE  J.  FLYNN 

Associate  Editor 

SYRACUSE.  N.  Y. — For  all  practical 
purposes,  two-color  tv  this  week  re¬ 
mains  on  the  technological  side¬ 
lines,  where  it  was  placed  by  a  spe¬ 
cial  subcommittee  of  EIA  last 
December. 

At  the  Radio  Fall  Meeting,  held 
here  recently,  C.  J.  Hirsch,  chair¬ 
man  of  the  subcommittee,  reviewed 
the  experimental  and  theoretical 
work  in  the  area  and  explained  why 
no  recommendation  was  made  for 
changes  in  the  FCC  color  tv  signal. 

First,  the  picture  produced  by 
using  only  two  colors  is  not  as 
faithful  a  reproduction  of  the  scene 
as  is  obtained  with  three  colors,  he 
said. 

Second,  he  pointed  out,  a  two- 
color  tv  receiver  is  not  substantially 
cheaper  than  a  three-color  set. 

Third,  the  FCC  signal  contains 
all  the  information  necessary  for 
monochrome,  two-color  and  three- 
color  reception,  he  said,  and  set 
manufacturers  thus  have  the  option 
of  using  any  of  the  systems. 

Those  interested  in  testing  two- 
color  reception  can  do  so  by  tying 
together  two  of  the  color  guns  of  a 
standard  three-color  set.  Engineers 
making  the  experiment  report  that 
viewers  develop  a  growing  distaste 
for  the  resulting  picture.  (Note: 
Methods  of  connecting  the  guns  to¬ 
gether  will  vary  between  the  differ¬ 
ent  types  of  sets.) 

Other  subjects  of  interest  at  the 
annual  meeting,  which  is  a  major 
affair  for  those  in  entertainment 
electronics,  included: 

Stereo  for  tv  and  compatible 
stereo  for  a-m  broadcasting,  semi¬ 
conductors  for  consumer  products, 
multi-function  receiver  tubes  and 
component  reliability. 

The  10-pin  miniature  tubes  by 
Sylvania  and  the  12-pin  Com- 
pactrons  by  GE  are  two  approaches 
to  cramming  more  circuit  functions 
into  the  same  envelope. 

By  adding  one  pin  at  the  center 
of  the  standard  9-pin  socket,  double 


tetrodes,  dual  pentodes,  triple  tri- 
odes  and  other  combinations  are 
possible. 

The  10-pin  tube  makes  possible  a 
3-tube  radio  that  is  equivalent  to 
the  standard  5-tube  unit;  a  black 
and  white  tv  tube  complement  can 
be  reduced  from  17  to  13. 

Larger  envelope  diameter,  place¬ 
ment  of  the  sealing  nipple  at  the 
bottom,  and  a  12-pin  connecting  cir¬ 
cle  are  features  of  the  Compactron. 
Relocation  of  the  exhaust  nipple  al¬ 
lows  a  height  saving  of  A  inch  but 
envelope  diameter  has  been  in¬ 
creased  to  11  inch. 

An  advantage  of  the  larger  bulb 
is  a  general  decrease  in  glass  tem¬ 
perature  when  the  new  package  is 
compared  with  the  hottest  of  the 
tubes  being  replaced. 

A  6GH8,  for  example,  operates  at 
a  bulb  temperature  of  177  C  and  a 
6AL5  at  50  C;  when  combined  in 
the  new  package,  bulb  temperature 
is  137  C.  From  the  examples  pre¬ 
sented  in  the  paper,  temperature 
trade-off  or  averaging  appears 
usual. 

Both  the  10-  and  12-pin  types  re¬ 
quire  fewer  internal  welds  and 
fewer  external  connections ;  set 
manufacturing  costs  with  the  new 
designs  are  expected  to  be  low’ered, 
both  in  component  cost  and  labor. 

For  the  most  part,  the  multi¬ 
function  tubes  will  be  particularly 
suited  to  the  relatively  easy  circuits 
in  radio  and  tv,  while  the  problem 
sockets,  such  as  the  horizontal  and 
vertical  amplifiers,  will  still  use  sin¬ 
gle-function  tubes. 

Transistors,  until  now  generally 
on  the  sidelines  because  of  cost,  are 
being  carefully  considered  for  home 
television.  Several  portable  tv’s 
have  recently  been  announced  but 
delivery  will  probably  take  several 
months. 

An  investigation  into  high  fre¬ 
quency  noise  and  gain  figures  of  r-f 
transistors  showed  that  these  fac¬ 
tors  do  not  change  independently  of 
the  static  characteristics  such  as 
/mo,  thus  assuring  satisfactory  cir¬ 
cuit  operation  during  the  usual  life 
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CAM  COMPENSATOR 


KHcivnt  4«vk«  f«r 

Mrv*  •yttaiN  •rt^. 


'The  type  CP-20-A1  is  «  simple,  entirely 
mechanical  means  of  correcting  an  out¬ 
put  data  shaft  in  relation  to  either 
aerva  loop  errors,  sensing  errors,  or 
known  environmental  factors  affecting 
the  system.  Eliminates  need  for  adjust¬ 
ing  remotely  placed  or  inaccessible 
units.  Ask  for  full  details. 


CONTROL 

TRANSFORMER 


CiMiNaes  dMIerenttal 

inpwts  te  •lestriMl  eetpets- 


Here  is  a  corrosion-resistant  unit  that 
features  a  rotatable  housing  construc¬ 
tion  along  with  a  standara  synchro 
mounting.  Because  housing,  as  well  as 
shaft,  can  be  rotated,  an  additional 
output  can  be  introduced  into  control 
syrtem  circuitry.  Stator  housing  asaem- 
bly  is  driven  by  a  gear  accessible 
through  a  slot  in  the  housing,  thus 
translating  mechanical  differential  in- 
.puts  into  electrical  outputs. 

MoiivfactHr«rf  of 

QVROS  •  ROTATINO  COMPONmTS 
RADAR  DiVICiS  •  MSTRUMINTATION 
PACKAOiO  COMPONfNTS 

Edipse -Pioneer  Division 


T*t««Sora.  N.  J. 


November  18,  1960 
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"The  light  touch  .  . 

in  automation  and  control' 


the 

CLAIREX 

Photoconduc^oi 


Illustrated;  ar> 
extremely  sensi¬ 
tive  cadmium 
selenide  type 
(tern  the  Vj  watt 
500  series. 


Circuit 
Component 
Controlled  by 
LIGHT 


iRf  Otroctory 
lloctrMtc  tw) 
Owi^ 


CLAIREX 

CORPORATION 

19  W.  26  St.,  New  Yorh  10,  N. 
;  MU  4-0940 


the  tran.smitter  and  can  be  used  at 
the  receiver  in  combination  with 
the  available  15.75  Kc  sweep  signal 
to  produce  the  23.625  Kc  suppressed 
carrier. 

The  choice  of  frequencies  leads  to 
a  single  tube  de-multiplexer  circuit 
at  the  receiver  and  in  addition 
avoids  ambiguity  as  to  which  signal 
is  L  or  R. 

Stereo  effect  is  produced  up  to 
about  8  Kc;  beyond  this  to  audio 
cutoff  both  speakers  have  the  same 
output. 


of  the  transistor,  and  giving  a  sim¬ 
ple  check  of  component  perform¬ 
ance. 

A  proposed  stereo  system  for  tv 
was  presented  by  Robert  B.  Dome 
of  GE.  The  system  transmits  a  Left 
plus  Right  audio  signal  from  50  cps 
to  15  Kc;  L  —  f?  is  transmitted  by 
double  sideband  about  a  suppres.sed 
carrier  of  23.625  Kc;  an  extra  pilot 
signal  is  also  transmitted. 

Frequency  of  the  pilot  signal  is 
chosen  as  39.375  Kc  since  this  fre¬ 
quency  can  be  generated  easily  at 


Gear  to  Simulate  Micrometeorites 


tial  experiments,  the  use  of  iron, 
nickel  and  ceramic  materials  will  be 
investigated  in  subsequent  work. 

The  prototype  charging  appa¬ 
ratus  was  built  under  Grumman 
sponsorship,  and  will  remain  the 
property  of  the  Grumman  Co.  The 
company  will  use  the  device  for  re¬ 
search  on  hypervelocity  impact  phe¬ 
nomena. 

It  is  expected  that  such  research 
will  lead  to  more  reliable  estimates 
of  the  effects  of  micrometeorite  im¬ 
pact  on  space  vehicles. 

More  generally,  detailed  metallo- 
graphic  .studies  and  measurements 
of  crater  formation  in  target  mate¬ 
rials  are  expected  to  yield  signifi¬ 
cant  data  in  the  field  of  hyperve¬ 
locity  balli.stics  and  penetration. 


GRUMMAN  AIRCRAFT,  under  contract 
with  the  National  Aeronautics  and 
Space  Administration,  is  engaged 
this  week  in  the  development  of  a 
method  for  imposing  unusually 
high  electrical  charges  on  micron- 
size  particles.  The  ultimate  plan  is 
to  accelerate  such  particles  electri¬ 
cally  to  velocities  far  in  excess  of 
those  obtainable  by  any  exi.sting 
laboratory  technique. 

Charging  will  be  accomplished  by 
embedding  protons  in  the  volume 
of  each  particle  through  the  use  of 
a  high-current,  low-voltage  proton 
beam.  An  important  innovation  in 
this  work  has  been  the  development 
of  a  method  for  automatically  con¬ 
fining  the  particles  to  the  beam  area 
during  the  charging  period  and 
subsequently  extracting  them  from 
the  beam. 

The  construction  of  a  prototype 
charging  system,  which  was  started 
in  May  1960,  has  been  completed 
and  the  equipment  is  now  in  the  ini¬ 
tial  phase  of  laboratory  .study  in  the 
Nuclear  Research  Laboratory  at 
Grumman’s  Bethpage,  Long  Island 
plant.  The  design  of  the  system  was 
the  result  of  a  joint  effort  between 
Grumman  and  Radiation  Dynamics 
Inc.  The  system  was  built  by  RDI. 

The  degree  of  charging  attain¬ 
able  with  this  apparatus  should  be 
much  higher  than  that  attainable 
with  ordinary  surface-charging  de¬ 
vices,  being  limited  essentially  only 
by  the  cohesive  strength  of  the  par¬ 
ticle  material.  Grumman  says.  Al¬ 
though  tung.sten  will  be  used  as  a 
convenient  particle  material  in  ini- 


Satellite  Tube 


TraveUvg-tvave  tube  for  Bell  Sys¬ 
tem’s  satellite  relay  station  ampli¬ 
fies  signals  as  much  as  10,000  times 
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Now  being  manufactured  entirely  in  the  U.S.A.«  not  only  in  its  original 
West  German  design  previously  sold  in  this  country  by  Allied  Gmtrol 
Company,  Inc.  under  an  agreentent  with  Siemens  &  Halske  Company  A.G. 
Germany  but  with  variations  to  meet  American  requirements  as  %vell. 


Contact  Arrangement 

Up  to  12  springs  maximum  form  A,  B  or  C 

Contact  Rating 

2  amperes  resistive  or  1  ampere  inductive 
at  29  volts  d-c  or  1 1 5  volts  a*c 
Low  level  or  5  ampere  contacts  available 
on  request 

Standard  Coll  Voltage* 

Suitable  coil  resistances  con  be  supplied 
for  operation  at  any  voltage  within  the 
range  of  0.5  to  1 30  volts  d-c 
Coll  Power 
Nominal:  700  milliwatts 
Minimum  Operate  Power:  125  to  300  milliwatts 
depending  on  application,  contact  arrange¬ 
ment  and  coil  resistance. 

Timing  at  Nominal  Voltage 
Operate  time:  15  milliseconds  maximum 
Release  time:  5.0  milliseconds  maximum 
Vibration 

10-55  cps  at  .062  inch  double  amplitude 
55-500  cps  at  a  constant  1 0g 
Shockt  25g  operational 

Enclwsoro 

Open,  uust  cover  or  hermetically  sealed 

Weight 

Open  type  1 .0  ounce  maximum 
Sealed  type  2.0  ounces  maximum 


TTPI.T.1S4 

H-  ]  3/16  e  w.  47/64  •  I-  1  11/64 


H-l  17/64  •  W- 41/64  •  1.1  3/16 


H-  2  •  W.  1  13/32  •  I-  1  13/32 


H-1  19/32  e  W.61/64  e  1.  I  11/32 


CIRCLE  51  ON  READER  SERVICE  CARD  51 


Cfelct)  I  YOKES  FOR  CHARACTER  DISPLAYS  &  HIGH  RESOLUTION  APPLICATIONS 
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Deflection  yokes  for  difficult  character  displays  and  high  resolution  problems  | 

are  another  achievement  in  advanced  design  and  engineering  at  Celco.. 

Celco  Deflection  Yokes  permit  rapid  presentation  of  random  character  and  I 

alpha  numeric  displays.  Low  hysteresis,  high  accuracy  and  fast  Recovery  time  , 

with  emphasis  on  spot  approach  to  absolute  zero,  assures  highest  performance  of 
magnetic  deflection  character  displays. 

Celco  High  Sensitivity  Yokes  minimize  the  deflecting  currents  required  from 
the  deflection  drivers,  resulting  in  high  efficiency  for  your  system. 

For  best  utilization  of  the  New  High  Resolution  CRT's  CFLCO  YOKES  assure 
minimum  defocusing  at  large  deflections. 

The  construction  of  our  yokes  makes  it  possible  to  achieve  sensitivities, 
linearities,  responses  and  distortion-free  defiecting  fieids  not  possible  with  the 
usual  types  of  yoke. 


1  I  FOR  STANDARD,  COMMERCIAL  &  MILITARY  APPLICATIONS 


Single  units  or  production  quantities  immediately  available  in  wide  range  of  inductance  •  resistance* 
Recovery  time  •  pin  cushion  corrected  or  optimum  focus  as  required.  Also  available  2-Ve”  and  2-V^" 


TYPE  BY  TYPE  AY  TYPE  RY  TYPE  CF  TYPE  MY 


Transistorized  encapsulat-  Push-pull  or  single  ended  Rotating  deflection  yokes  Electromagnetic  focusing  Miniature  light  weight 

ed  yokes  for  70”  7/8*  yokes  for  52°,  70°  and  for  PPI  displays.  Gears,  coil  for  7/V,  L*  and  deflection  yoke  coils  or 

neck  CRT  and  1*  neck  W”  deflections  for  1-7/ 16"  bearings,  slip  rings  and  1-7/16"  neck  CRT.  assemblies  for  incorpora- 

image  storage  tubes.  neckCRT.  contact  assembly  in*  tion  into  customer  hous- 

cluded.  ings. 


Special  high  sensitivity 
deflection  yoke  with  crit¬ 
ical  damping  provisions. 


Dual  purpose  yoke  custom 
designed.  Deflection  sys¬ 
tem  plus  aaial  off-center* 
ing  coils. 


Encapsulated  rotating,  4 
axis  sHp  ring  precision 
deflectitm  yoke. 


Miniature  deflection  yoke 
for  rotating  or  fixed  coil 
radar  system. 


Plug  in  type  encapsulated 
deflection  yoke  for  rapid 
insertion. 


Write  for  CELCO  DEFLECTION  YOKE  Catalogue  &  Design  Sheets  or  for 
assistance  Call  your  nearest  CELCO,  Plant  listed  below. 


MaiR  PtaRt-  MAMWAH,  N.  J.  DAvis  7-1123 

•  Pacific  Division  •  Cucamonga,  Calif.  *  YUkon  2-2688 


European  Setmakers  Expect  Rising  Sales 


RKPORTS  FROM  the  continent  and 
Britain  stress  a  bullish  outlo«jk  on 
the  part  of  radio-tv  setmakers. 

In  Paris,  spokesmen  for  the 
French  electronics  indu.stry  voiced 
the  expectation  that  1960  would 
wind  up  12  to  15  percent  ahead  of 
1959.  La.st  year  saw  the  production 
of  1.8  million  radios  and  half  a  mil¬ 
lion  tv  .sets. 

Sales  of  consumer  electronics  in 
1959  totaled  $212  million,  with 
transistor  radios  accounting  for 
more  than  half  of  all  radio  sales. 
Tv  set  prices  this  year  are  slightly 
higher  than  last:  some  17-in.  sets 
are  listed  at  $200,  with  many  manu¬ 
facturers  po.sting  retail  prices  of 
$250;  21-in.  .sets  run  about  $825. 
Discounts  are  the  exception  rather 
than  the  rule 

German  .setmaker  Metz  Appara- 
tefabrik  expects  booming  export 
orders  to  rai.se  its  sales  figure.  Last 
year,  the  company’s  sales  were 
$1 1.9-million,  of  which  roughly  30 
percent  was  exports. 

British  Radio  Equipment  Manu¬ 
facturers  A.ssociation  reports  that 
radio  sets  are  in  greater  demand  in 
Britain  than  tv  sets.  July  deliveries 
of  tv  sets  were  40  percent  below  the 
figure  for  July  1959,  and  first-half 
.sales  are  down  81  percent.  Deliv¬ 
eries  of  radio  .sets  are  up  about  22 


percent  for  both  July  and  the  first 
half  of  the  year.  The  a.s.sociation 
feels  that  the  credit  squeeze  is  in 
part  responsible  for  the  slump  in  tv 
purchases,  while  transistor  port¬ 
ables  are  sparking  radio  sales. 


Electronic  Instruments 
Study  Fish  and  Fowl 

SCIENTISTS  at  Northwestern  Univer¬ 
sity  in  Evan.ston,  Ill.,  are  using 
electronics  to  determine  the  hom¬ 
ing  habits  of  bird.-?.  Each  feathered 
subject  in  current  experiments  can 
choo.se  any  of  eight  cages  arranged 
in  a  circle.  An  amplifier  and  coun¬ 
ter  for  each  cage  determines  the 
amount  of  time  a  bird  .spends  in 
each  cage.  Up  to  the  la.st  reading, 
the  birds  seem  to  prefer  cages  with 
.southern  exposure. 

Meanwhile,  at  Marineland  of  the 
Pacific  near  Los  Angele.s,  the  Navy 
is  using  highly  sophisticated  elec¬ 
tronic  instrumentation  to  .study 
porpoises.  Navy  not  only  wants  to 
know’  where  the  underwater  mam¬ 
mals  get  their  .special  sensing 
ability  and  how  they  can  move  so 
rapidly  under  the  water,  but  is 
al.so  trying  to  determine  how  smart 
they  actually  are. 


Russia’s  Largest  Synchrotron 


Soi'iet  engineer  is  shoirn  at  control  panel  of  10-Bev  synchrotron  in  Moscow. 
Total  of  .1f>,000  tons  of  steel  went  into  magnets  for  device  (Sovfoto) 


TEST  INSTRUMENTS 

for  ELECTRICAL  EQUIPMENT 


laboratory 

Production 

Molntononco 


Voltage  Breakdown  Tests 

S*nch  HYPOT*  Tast  Sats,  a-c  and  d< 
modal*,  hava  output*  to  30  kv.  Sap- 
orota  A'h"  matar*  for  ta*t  voltaga 
and  laokoga  currant.  Wida  *alaction 
of  modal*. 

Modal  424  Banch  HYPOT*  providat 
0-5000  V  d-c.  For  ta*ting  cobla*,  con- 
dan*ar*,  coil*,  tran*formor*,  motors, 
and  a**amblio*.  Maa*ura*  laokogo 
currant  from  0. 1  microompara  to  1 00 
microompara*  ovar  four  *cala  ronga*. 
Rapid  ta*ting  of  capacitor*  with  out¬ 
put  of  5  milliompara*  undor  *hcrt 
circuit.  Oparota*  from  110-120  v 
50/60  c  outlat  with  long-lifa  *alanium 
high  voltaga  *upply. 

Nat  complata . $497.50 

e  Insulation  Motorials  Tostor 

Diaiactric  *trangth  datarminad  to  lot^ 
oratory  praci*ion.  Intarchongaobla 
ta*t  hxtura*  for  varni*ha*,  porcaloin, 
topa,  ocatota  *haat,  film*.  tuEung  ond 
cloth.  Writa  for  Bullatin,  AAodal  4501 
HYPOT*  Motariol*  Ta*tar. 

e  Insulating  Oils  Tostor 

Naw  portobla  da*ign,  only  42  Ibt., 
for  ta*ting  in*ulating  oil*  ot  point  of 
application  o*  wall  o*  in  tha  labora¬ 
tory.  Ta*t  potantiol  voriobla  from  0 
to  35  kv,  with  2  kvo  rating.  Writa  for 
bullatin  Modal  4505  HYPOT*  Oil 
Ta*tar. 

e  Moasuro  Rosistanco  to 
FIVI  MILLION  MEGOHMS 

VIBROTEST*  magohmmatar*  provida 
diract  raoding  mtoiuramant*  to  FIVE 
million  magohm*  and  highar  with 
alactronic  powar  *upply  that  alimh 
nota*  tadiou*  cranking.  Writa  for  bub 
latin  ••VIBROTEST". 

e  Tost  Eloctrical  Grounds 

VIBROGROUND*  maa*ura*  ra*l«t- 
onca  to  ground  of  alactronic,  tala- 
phona,  ond  powar  aquipmant.  Diract 
raoding.  Oparota*  from  *olf-con- 
toinad  bottary.  Writa  for  Bullatin 
••VIBROGROUND’* 
e  Special  Instruments 

A.  R.  I.  anginaar*  hova  davalopad 
in*trumantation  to  maat  many  *pa- 
ciol-zod  ra*aarch,  davalopmant,  and 
production  applicotion>.  Your  inquiry 
for  ipaciol  aquipmanf  will  racoiva 
prompt  ottantion  _  \ 
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3781  W.  Balmont  Ava.,  Chicago  18,  ill. 
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. . .  speaking  of  capacitors - 

NOTICE  HOW  LITTLE  SPACE 
HIGH  VOLTAGE  VACUUM 
CAPACITORS  OCCUPY! 


Which  is  one  of  the  reasons  why  Technical 
Materiel  Corp.  engineers  are  using  8  different 
types  of  vacuum  capacitors  in  this  new  GPT-lOK 
10,000  watt  SSB  transmitter  with  complete  band 
switching  through  its  frequency  range  of  2  to  28 
megacycles.  Inductive  losses  are  very  low 
because  the  vacuum  dielectric  and  concentric 
construction  permits  a  maximum  amount  of 
capacitance  at  high  voltage  to  be  packed  into  an 
extremely  small  physical  space.  Vacuum  capacitors 
also  contribute  to  the  superior  performance 
of  the  transmitter  through  their  extremely  high 
ratio  of  capacitance  change  that  makes  possible 
a  wide  frequency  range.  Other  advantages 
include  all  copper  construction  for  high  current 
ratings,  and  plates  safely  protected  against  con¬ 
tamination  throughout  their  life  by  the  vacuum  seal. 

Vacuum  capacitors  are  useful  in  all  sections 
of  high  powered  transmitters,  dielectric  heating 
equipment,  antenna  phasing  equipment  and 
electronic  equipment  trom  cyclotrons  to  electron 
microscopes.  Jennings  manufactures  over  300  types 
of  vacuum  capacitors  with  voltage  ratings  of 
5  kv  to  120  kv,  and  current  ratings  up  to 
500  amps  rms.  Further  information  on  Jennings' 
complete  line  is  available  on  request. 


Typ*  UCSXF 
15-1200  mnifd 
15  kv,  45  amps  rms 


Typ*  UCSF 
12-500  mmfd 
15  kv,  45  amps  rms 


Typ*  UCSl 
5-750  mmfd,  7-1000 
5  kv,  42  amps  rms 

Typ*  MCI 
1000  mmfd  V 
15  kv,  75  amps  rms 


Typ#  W 
6  mmfd 

25  kv,  10.5  amps  rms 
TypaX 

10  mmfd  r] 
17  kv,  7  amps  rms  IpP 

TypaY 
2  mmfd 

17  kv,  7  amps  rms 


Reliability  means  Vacuum  j  Vacuum  means 


JENNINGS  RADIO  MFG.  CORP.,  970  McLAUGHLIN  AVE..SAN  JOSE  8.  CALIF.,  PHONE  CYpress  2-402S 


MEETINGS  AHEAD 


Nov.  20-21 ;  Electro-Optical  &  Ra¬ 
diation  Devices.  PGED  of  IRE, 
AIEE;  Stanford  Re.search  Inst., 
Menlo  Park,  Calif. 

Nov.  28-29:  National  Association 
of  Broadcasters,  Fall  Conference; 
Biltmore  Hotel,  New  York  City. 

Nov.  29-30:  Science  and  Engineer- 
inpr  Symposium,  Air  Research 
and  Development  Command 
Statler-Hilton  Hotel,  Boston. 

Nov.  30-Dec.  2:  Electronics  Exposi¬ 
tion,  Long  Island  Electronics 
Manufacturers  Council;  Roose¬ 
velt  Raceway  Exhibit  Hall,  West- 
bury.  Long  Island,  N.  Y. 

Dec.  1-2:  Vehicular  Communica¬ 
tion,  Annual  Meeting,  PGV’C  of 
IRE;  Sheraton  Hotel,  Phila. 

Dec.  5-7 :  Electronic  Equipment 
Maintenance,  ElA;  Hilton  Ho¬ 
tel,  San  Antonio,  Tex. 

Dec.  5-8:  Electrical  Insulation,  Na¬ 
tional  Conf.,  AIEE,  NEMA;  Con¬ 
rad  Hilton  Hotel,  Chicago. 

Dec.  8:  Man’s  Environment  in 
Outer  Space,  Institute  of  En¬ 
vironmental  Sciences;  Henry 
Hud.son  Hotel,  New  York  City. 

Dec.  11-15:  American  Nuclear  So¬ 
ciety,  Winter  Meeting,  ANS, 
AIF ;  Mark  Hopkins  Hotel,  San 
F  rancisco. 

Dec.  12-14:  USA  National  Commit¬ 
tee,  URSI,  Fall  Meeting,  National 
Bureau  of  Standards;  Boulder, 
Colo. 

Dec.  13-15;  Eastern  Joint  Computer 
Conf.,  PGEC  of  IRE.  AIEE, 
ACM ;  New  Yorker  Hotel,  New 
York  City. 

Dec.  16-17:  Combined  Analog  Digi¬ 
tal  Computer  Sy.stems  Sympo¬ 
sium,  Simulation  Councils,  Inc., 
Ge-ieral  Electric;  Sheraton  Hotel, 
Phila. 

Jan.  8-12:  Thermoelectric  Energy 
Conversion.  Dept,  of  Defense, 
Joint  Technical  Society;  Statler- 
Hilton  Hotel,  Dallas. 
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New  HUGHES®  nanosecond  diodes  switch  50  times 
faster  than  standard  germanium  diodes,  if  your  circuits  require 
faster  response,  faster  recovery,  with  greater  accuracy,  you  can  solve  your  problem  with 
Hughes  nanosecond  diodes. 

Hughes  nanosecond  germanium  diodes  are  designed  to  make  today’s  circuits  better  — 
and  tomorrow's  possible.  They  combine  the  most  wanted  parameters  into  one  subminiature 
component.  They  switch  50  times  faster  than  the  usual  germanium  diode:  they  have  con. 
ductances  50%  higher;  and  they  have  rectification  efficiencies  greater  than  70%.  They  have 
higher  0  and  faster  recovery  (both  forward  and  reverse),  which  give  your  circuits  greater 
accuracy  and  extremely  low  transient  losses. 

These  new  semiconductors  were  created  especially  for  high  speed  computer  logic, 
high-frequency  transistor  circuits,  extremely  fast  reference  switching,  and  low-noise, 
low-level  RF  modulation  and  demodulation.  If  you're  working  with  sophisticated  circuitry 
with  exacting  requirements,  the  Hughes  Semiconductor  sales  engineer  in  your  area  is  a 
good  man  to  know.  Call  him. 

Or  write  Hughes  Semiconductor  Division,  Marketing  Department,  5<X)  Superior  Avenue, 
Newport  Beach.  California. 


SKCiriCATiaMS 


CfM/ings  motM  mtfb  £t£CftK>NlCS 


HUGHES  ; 

•  EMICONOUCTOM  DIVISION 
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DRAWING  BOARD 


NEWS . No.® 


Published  by  Chart-Pak,  Inc.,  originator  of  the  tape  method  of  drafting 


++++++ 


o  '’SYMBLTAK”®-THE  EASY  WAY  TO  MAKE  DRAWINGS 

O  FOR  ELECTRONIC  SCHEMATICS  AND  PRINTED  CIRCUITS 

You  don’t  draw  rectifiers... relays... diodes... conductor  paths... 
n  you  Stick ’em  on... eliminate  hours  of  drudgery  . 


T 


Symbltak  is  a  revolutionary  new  draft¬ 
ing  method  using  precision-printed, 
pressure-sensitive  materials.  It  greatly 
simplifies  the  production  of  electronic 
schematics  and  printed  circuits. 

With  Symbltak,  you  no  longer  have 
to  draw  and  ink-in  circuit  symbols  and 
conductor  paths.  You  use  pre-printed. 


precision-cut  Symbltak  symbols  and 
tapes  that  you  just  press  down ! 

Chart-Pak  tapes  and  Symbltak  sym¬ 
bols  are  accurately  scaled;  can  be  posi¬ 
tioned  with  great  precision  on  Precision 
Grids.  They  are  easily  altered  by  scrap¬ 
ing  or  dissolving  surface  printing  and 
re-inking;  easily  repositioned. 


-/V  ^ 


hQk 


000^-9-9-1'— -Jq 
^  HUNDREDS  OF  “PRESS-DOWN"^ 
%  SYMBOLS  SAVE  HOURS  OF  W 
]  SLOW  PEN-WORK  Q 

J  All  are  standardized  to  meet  Gov’t,  0 

Q  Military  specifications  0 

328  Symbltak  symbols  are  drawn  in  accordance  with  the 
,  American  Standards  Association,  ASA  Y  32.2  sponsored 
^  by  the  AIEE  and  ASME;  also  with  M1L-STD-15A  for  ^ 
government  procurement  of  electronic  drawings.  When  | 
j  you  press  down  a  Symbltak  ‘‘Amplifier — Ext.  Feedback  -JL 
^  Path”  .  .  .  “Transistor  Pentode  (LH)”  or  printed  con- 
^  ductor-path  “elbow”  .  .  .  you  know  it'»  right!  And  it  I 
^  will  reproduce  beautifully. 

O  O —  )))))  — •  •  •— 


CHART-PAK 

develops  new 
glare-proof  tapes 

Now,  for  the  first  time  —  you 
can  get  matte-surface  acetate- 
fibre  tapes  that  won’t  “talk 
back”  to  a  camera  with  high¬ 
lights  or  glare.  These  ingen¬ 
ious  Chart-Pak  tapes  provide 
a  non-reflective  surface,  with¬ 
out  excess  thickness. 

You  have  a  thin,  one-piece 
tape  that  won’t  reflect,  cast 
shadows,  separate,  shrink, 
yellow  or  peel  —  in  many 
colors  and  widths.  Use  Chart- 
Pak  matte-surface  tapes, 
wherever  glare  is  a  problem. 

ixxxxxxxx)ooooc 
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HEW  DRAFTING  FILM  WON’T 
STRETCH,  SHRINK,  PUCKER 


Both  expert  draftsmen  and  blueprinters 
say  Chart-Pak’s  new  FUTURA  Draft¬ 
ing  Film  is  the  most  satisfactory 
medium  available.  It  is  made  of 
DuPont  Cronar*,  for  exceptional  re¬ 
sistance  to  heat,  cracking,  tearing  or 
soiling.  It  is  finished  with  a  mechan¬ 
ically-produced  matte  surface,  on  one 
or  both  sides  —  that  takes  pen  and 
pencil  beautifully  —  reduces  smudg¬ 
ing  or  feathering  —  erases  easily. 
FUTURA  has  exceptional  clarity  and 
dimensional  stability.  Samples  on 
request. 


take  the 

^x\n^ed  circuitry  out  of  /  ^ 


For  complete  information  on  the  new  Chart- 
Pak  system  that  makes  layout  easier,  write  for 
free  folder  —  “Symbltak,” 

WR/Tf  WITH  AN  ORDINARY  PIN  OR  PENCIL  TO... 

CHART-PAKg  INC.  | 


161  RIVER  ROAD,  LEEDS,  MASS. 
( Dealers  in  Ali  Principal  Cities) 
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In  Computers  and  Data  Processing  Consoles  . . . 

Every  touch  of  a  Switch 

is  a  test  of  your  equipment! 

The  design  of  switches  for  complex  electronic  equipment 
is  a  specialty,  one  place  where  you  can  save  valuable 
engineering  design  time  and  insure  reliable  input. 

But,  don’t  stake  your  reputation  on  less  than  the 
finest.  MICRO  SWITCH  precision  and  reliability 
will  safeguard  your  performance  standards. 


Consult  the  Yellow  Pages  for  the  location 
of  the  nearby  MICRO  SVl'lTCH  branch  office. 

Engineering  assistance  is  available  without  obligation. 

i 
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MICRO  SWITCH  Precision  Switches 


New  MICRO  SWITCH  Synchronized  One-Shot  switch 
circuit  assemblies  save  engineering  time  and 
equipment  rack  space 


New  Synchronized  One-Shot  push-button 
switch  circuit  assemblies  for  use  in  pulse  and 
digital  systems  save  design  time  required  to 
develop  flip-flop  and  gating  networks. 

The  new  MICRO  SWITCH  “IPBTOO" 
series  assemblies  have  a  special  electronic  cir¬ 
cuit  that  generates  a  single  square  wave  out¬ 
put  pulse  in  synchronism  with  an  external 
clock  pulse  with  each  operation  of  the  push 
button.  They  can  be  used  with  clock  pulse 
frequencies  from  4  kc  to  500  kc. 

The  electronic  circuit  is  an  integral  part 


of  the  push-button  switch,  resulting  in  a 
saving  of  equipment  rack  space.  All  circuit 
components  are  sealed  in  resilient  potting 
material  to  insure  protection  from  physical 
damage. 

Three  assemblies  in  the  new  series  are 
patterned  to  fit  a  wide  variety  of  d-c  supply 
voltages  and  clock  pulse  rise  times,  voltages 
and  frequencies.  They  can  be  applied  to  man¬ 
ual  loading  of  magnetic  drums,  setting  and 
resetting  flip-flop>s,  and  checking  ring  count¬ 
ers.  Ask  for  Data  Sheet  172. 


MICRO  SWITCH  modular  lighted  push-button 
switches  can  be  customized  for  complete 
design  flexibility 


Give  your  control  panel  the  finest  in  styling 
with  the  customizing  that  will  precisely  fit 
your  control  and  display  functions. 

MICRO  SWITCH  "Series  2"  lighted  push¬ 
button  switch  modules  simply  snap  together 
to  match  your  styling  requirements,  then  snap 
into  slots  in  the  mounting  panel— all  without 


tools.  They  perform  both  control  and  indi¬ 
cator  jobs  to  save  panel  space. 

Select  from  48  different  units  and  l6 
mounting  barriers.  Forty  color  display  screens 
include  lateral  and  longitudinal  divisions. 
Available  as  operator- indicator  switch  units 
or  indicator  units  only.  Ask  for  Catalog  67. 


MICRO  SWITCH  precision  toggle  switches  offer  you 
the  exact  control  arrangements  you  need 


MICRO  SWITCH  manufactures  hundreds 
of  different  toggle  switches  and  toggle  switch 
assemblies.  They  are  available  with  2  or  3 
operating  positions,  1  or  3-hole  mounting 
and  a  variety  of  circuitry  and  electrical  rat¬ 


ings.  All  have  enclosed  tj’pe  contacts.  Ask 
for  Catalog  ~3. 

A  new  "400”  Series  Toggle  Switch  is  now 
available  with  a  paddle-shaped  tab  which  can 
be  numbered  or  color-coded  as  an  indicator. 


MICRO  SWITCH  door  interlock  switches  assure 
maximum  safety  during  maintenance 


MICRO  SWITCH  door  interlock  switches 
are  installed  on  high  voltage  cabinets  to  auto¬ 
matically  cut  the  power  circuit  when  the 
cabinet  door  is  opened  for  repairs  or  testing. 

Safety  position  adds  proteaion  against 
"tying  down"  or  wiring  around  a  conven¬ 


tional  switch  which  might  be  forgotten  after 
service  is  completed.  By  manually  pulling  the 
plunger  out  to  the  maintained-contact  posi¬ 
tion,  you  close  circuit  for  checking.  When 
door  is  closed,  plunger  automatically  returns  to 
normal  operating  position.  Ask  for  Catalog  63. 


Honeywell 

MICRO  SWITCH  Precision  Switches 

November  18,  1960  CIRCLE  59  ON  iEADCR  SERVKE  CARD  59 


MICRO  SWITCH  .  .  .  FREEPORT,  ILLINOIS 
A  division  of  Honeywell 

In  Canada:  Honeywell  Controls  Limited,  Toronto  17,  Ontario 


Men  and  machines  of  AIR  EXPRESS  deliver  vita!  missile  component  with  jet  speed  to  Convair  test  site 


Priority  service  makes  Air  Express  today’s  best  way  to  ship 


At  Convair’s  big  Sycamore  Canyon  Test  Facility  in  California,  an  Atlas  missile  stands  ready  for  a 
static  test  firing.  An  eleventh-hour  engineering  refinement  brings  AlR  EXPRESS  service  into  the  picture. 
Air  Express  is  constantly  called  on  to  speed  new  parts.  It’s  all  in  the  day’s  ( or  night’s)  work  for  this 
skilled  shipping  team.  Here’s  what  you  get  when  you  call  Air  Express-  Priority  service— first  on,  first  off 
—on  all  35  scheduled  U.  S.  airlines  •  Kid-glove  handling  every  mile  of  the  way  •  Door-to-door  pickup 
and  delivery  via  13,000  trucks  ( many  radio-dispatched  for 
maximum  speed)  •  Teletype  confirmation  of  receipt  on 
request  •  Service  to  20,000  American  communities  coast  to 
coast  •It  pays  to  think  fast  .  .  .  think  Air  Express  first! 


AIR  EXPRESS 


CALL  AIR  EXPRESS  DIVISION  OF  RAILWAY  EXPRESS  AGENCY 


GETS  THERE  FIRST  VIA  U.  S.  SCHEDULED  AIRLINES 
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Extra  quality  at  no  extra  coat  with  Bendix  Semiconductors  ;  1 

NEW  25-AMP  DAP  TRANSISTORS 
SWITCH  IN  MICROSECONDS 


rated  at  higher  collector-to-emitter 
breakdown  voltages,  while  providing 
lower  input  resistance,  controlled 
current  gain,  and  lower  saturation 
voltages.  In  short,  here  is  a  special 
high-frequency,  high-voltage  line  that 
opens  the  door  to  many  new  design 
ideas  and  applications. 

For  details  on  our  complete  line  of 
power  transistors,  power  rectifiers,  and 
driver  and  MIL-type  transistors,  write 
on  your  letterhead  for  your  BENDix 
SE.MICONDUCTOR  CATALOG. 

ATTENTION  ENGINEERS:  Write 
our  Employment  Manager  for  infor¬ 
mation  about  challenging  opportu¬ 
nities  we  offer  in  semiconductors. 


High  Current -Fast  Switching -High  Voltage 
— give  engineers  wider  design  latitude 


The  new  25-amp  germanium  PNP 
Bendix"  Diffused  Alloy  Power  DAP"® 
transistor  line— with  its  microsecond- 
fast,  higher-current  switching  (typi¬ 
cally  5  jisec  at  25  amperes)— frees 
engineers  from  the  design  restrictions 
set  up  by  ordinary  germanium  alloy 
transistors.  Only  Bendix  offers  such  a 
high-current,  high-speed  DAP  tran¬ 
sistor  line. 

But  high  current  is  by  no  means  the 
whole  story.  Bendix  DAP  transistors 
make  possible  increased  circuit  stability 


over  a  wider  range  of  temperatures— 
from  —  fiO^C  to  -t'110'’C.They  are  also 


POWfR  DERATmC  CURVE  FOR  OAF  TRANSISTORS 
RNIASI,  2N1AS2,  2N16S3 


TEMPERATURE,  “C 


AtSOlUTE  MAXIMUM  RATINGS 


TVH 

NUMMIS 

V«« 

V4c 

VcN 

V4t 

V«N 

V«c 

k 

A4c 

Pt 

w 

T  Vgf^g 
•c 

h 

t 

3N1651 

.60 

-60 

2.0 

25 

100 

-60  to  -l-IIO 

110 

2N1652 

-100 

-100 

2.0 

25 

100 

TNI  653 

-120 

-120 

2.0 

25 

100 

Idrcl  lor  sudi  oppKcetiom  at:  UlTRASONICS  •  HORIZONTAl  OUTPUT 
AMPUHERS  FOR  TV  OR  CATHODE  RAY  TIMES  •  POWER  CONVERTERS  • 
HIGH  CURRENT  AC  SWITCHING  •  CORE  DRIVERS  •  HI-FI 


TVPKAl  COllECTOR  SATURATION  CHARACTKISTICS  AT  IS'^C 


0.1  0.2  0.3  0.4  as  as 

Vci  COUECTOR-EMITTER  VCXTAC^E  M  Vdc 


SEMICONDUCTOR  PRODUCTS 

Red  Bank  Division 

HOIMDEL  NEW  JERSEY 


Moin  Offko:  SovR)  Sirool,  Holmdol,  N.  J.— PheiMi  SHodytido  7.3400  TWX  Hdindol  NJ  1 3BS  •  Midwwl  Offko:  2NS63  Vorli  Rood,  Elmlwrrt,  M.— 

PIWM:  BRowning  9-5050  TWX  Etmhwril  M  393  •  Now  EnQlond  Offko:  4  Uoyd  Rood,  Towhsbury,  Moss. — Fhono:  Ulytsot  1-7495  •  Wool  CoaN  OilFko:  1 17  E.  Providondo  Aooiwo, 
Brirbaoli,  CoKf.— Phonoi  Vldoria  9-396)  TWX  BRB  9S0B  •  BondU  iMontolional:  205  EoN  42nd  Sirool,  Now  Yorii  1 7.  N.  Y.— Phonor  MUrroyMB  3-1100  TWX  NY  )-4B00 
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In  RELIABILITY,  test 

the  equipment  tested. 
G-E  Five-Star  Tubes  fa 


application  needs  best 


TUBE  LIFE  REQUIREMENTS: 
LOW  GRID  CURRENT,  HIGH  G 


TUBE  NOISE  MUST  REMAIN 
AT  MINIMUM  LEVEL 


...in  ^  Model  185A 
800-mc  Oscilloscope 


I  •  •  :  yi  Advanced  pulse- 

^  ^  1\  sampling  circuitry 

^  V  185A  calls 

\  for  an  amplifier 
t  —  tube  with  ( 1 )  grid 

i=-  *  current  so  low  that 

current  is  not  withdrawn  from  a  grid-to-ground  stor¬ 
age  capacitor,  and  (2)  high  Gm  for  maximum  ampli¬ 
fication.  These  characteristics  must  be  maintained. 
General  Electric’s  5-Star  5654  was  chosen  by  Hewlett- 
Packard  after  extensive  tests;  helps  in  producing  a 
dependable  high-speed  instrument  to  measure  tran¬ 
sistor  respon.se  time  and  diode  switching  speeds,  and 
test  fast  computer  circuits  and  surveillance  radars. 


So  sensitive  it  will  meas- 
^  •  ”*  -^1  ure  down  to  10  microvolts 

-  micro-microam- 

\  1  '  ■  ^  I  peres— stable,  with  ex- 

V  tremely  low  drift  —  Hew- 

^  lett-Packard’s  425A  calls 

for  sustained  tube  per- 
’’  formance  at  minimum 

noise  level.  In  the  key  am¬ 
plifier  socket  for  modulator  output.  General  Electric 
5-Star  5751-WA’s  have  cut  line  rejects  from  noise 
sharply,  and  help  preserve  usefulness  of  the  equip¬ 
ment  after  it  is  placed  in  service.  Before,  another 
tube  in  the  same  socket  caused  a  307c  reject  rate! 


instruments  must  surpass 


Hewlett-Packard 


uses 


because  they  satisfy 
....here  is  your  proof! 


Mr 


■  S'  '?> '  ;  Si',' V  ' 


TUBES  MUST  STAY  FREE  OF  INTERFACE  EFFECTS 


Model  460B 
Band  Amplifier 


In  order  that  high  pulse  power  or  voltage  may  be  ap¬ 
plied  to  a  load,  Hewlett-Packard’s  460B  uses  13  5-Star 
5654  tubes  in  a  distributed-ampliher  circuit.  Tube 
requirements  are  severe.  The  high-voltage,  low-duty 
cycle  pulses  entail  operation  at  max  ratings  for  brief 
intervals,  between  long  periods  of  tube  cut-off.  Inter¬ 
face  effects  would  handicap  reliability.  General 
Electric’s  5654’s  score  both  in  minimum  interface 
and  high  over-all  performance.. .help  Model  460B  meet 
consistently,  often  exceed,  its  operating  specifications. 


TELEPHONE  TODAY  I  New  York,  Wl  7-4065 ...  Boston,  OE  2-7122 ..  .Washington,  EX  3-3600 
Chicago,  SP  7-1600...  Dallas,  Rl  7-4296. ..Los  Angeles,  GR  9-7765,  BR  2-8566. ..San  Francisco,  OI  2-7201 

7)vgreis  Is  Our  Most  Important  T^dud 

GENERAL®  ELECTRIC 
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How  your  epoxy  resin  potting  systems 
can  beat  the  heat . . .  even  above  500°  F. 


help  you  add  these  exceptional  electrical  and  thermal 
characteristics  to  your  epoxy  resin  potting,  encapsulat¬ 
ing,  and  laminating  systems. 

There's  more.  PM  DA  provides  several  advantages  in  ad¬ 
dition  to  outstanding  electrical  and  thermal  properties. 

If  you  wish,  you  can  get  long  pot  life — up  to  2  days  at 
room  temj)erature  or  6  hours  at  165  "F.  On  the  other 
hand,  if  you  want  a  quick  cure — say,  15  minutes  at 
355°  F. — you  can  get  it  by  simply  changing  the  formula¬ 
tion  and  at  no  sacrifice  in  electricals. 

Why  not  take  advantage  now  of  such  outstanding  per¬ 
formance  and  use  PM  DA  to  achieve  improvements  in 
your  product.  PMDA  is  now  available  in  quantity  from 
Du  Pont’s  new  commercial-size  plant.  Recent  price  re¬ 
duction  to  $1  per  pound*  also  makes  this  a  practical 
means  of  improving  your  epoxy  resin  systems. 

For  more  details  or  for  samples  of  PMDA,  write  to 
Du  Pont,  Explosives  Department,  6539-K  Nemours 
Building,  Wilmington  98,  Delaware. 

*Price  quoted  is  f.o.b.  Gibbstown,  New  Jersey  for  material  in 
standard  containers  and  is  subject  to  change  without  notice. 


Turn  an  appraising  eye  on  the  chart  below,  and  you  will 
see  why  it  is  now  possible  to  get  good  electrical  prop¬ 
erties  in  your  epoxy  potting  comix)unds  even  at  tempera¬ 
tures  of  500°  F.  and  higher. 

These  data  were  obtained  in  tests  of  epoxy  systems 
which  had  been  cured  with  Du  Pont’s  pyromellitic  dian¬ 
hydride  (PMDA). 

Note  the  unusual  stability  of  electrical  properties  at 
elevated  temperatures.  Equally  outstanding  thermal 
resistance  is  a  bonus  characteristic  of  PMDA  cured 
systems. 

PMDA  is  now  available  in  commercial  quantities,  to 


PMDA 


(PYROMELLITIC  DIANHYDRIDE) 


BETTER  THINGS  FOR  BETTER  LIVING 
.  .  .  THROUGH  CHEMISTRY 
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TOTAL  PROCESS  CONTROL  AND  DISCIPLINED  PRODUCTION  DELIVER 


Link  Division  of  General  Precision,  Inc.  specified  ITT  capacitors  for  this 
vital  portion  of  its  Tracer  Identification  and  Control  System,  which  de¬ 
mands  utmost  reliability  and  long  life  expectancy  from  every  component. 


HIGH-RELIABILITY  WET-ANODE 
TANTALUM  CAPACITORS  FROM  IH 

ITT  wet -anode  tantalum  capacitors  meet  MIL-C-3965B— a  fact  proved  by  independent 
laboratory  qualifications  tests  on  ITT  capacitoi's.  The  reliability  and  long  life  expectancy 
of  these  competitively-priced  capacitors  are  direct  results  of  ITT’s  total  process  control  and 
disciplined  production  procedures,  above  and  beyond  testing  standards  more  stringent  than 
normal  industry  practice— and  backed  by  ITT’s  world-wide  facilities  and  experience. 

IN  STOCK  AT  in  DISTRIBUTORS: 

•  TWO  TYPES— M-Type  and  P-Type,  for  applications  from  —55  to 
85  and  125  C.  respectively 

•  29  VALUES— from  1.75  to  330  mfds  over  a  working  voltage  range 
to  125  VDC  and  maximum  surge  voltages  to  140  VDC 

•  COMPACT  AND  RUGGED- sintered  tantalum  slug  in  fine-silver  cases 
for  20(X)-hour  life  at  maximum  temperature  and  working  voltage 

•  GUARANTEED  — to  80,000  ft.  and  accelerations  of  20  G’s  with  a 
0.1  in.  excursion  in  50-2000  cps  range 

•  LONG  STORAGE  LIFE— tantalum-oxide  dielectric  is  completely 
stable;  assures  trouble-free  operation 

COMPLETE  SPECIFICATIONS  ON  IH  wet-  and  solid-anode 
tantalum  capacitors  are  available  on  request.  Write  cm  your 
letterhead,  please,  to  the  address  below. 

ENGINEERS:  Your  ITT  representative  has  a  complete  set 
of  qualifications  and  quality  control  tests  for  your  inspection. 


COMPONENTS  DIVISION 


inTtiMiieiiM  lEurHoiic  «ao  uumdm  coimiiTioa 

•IB  SAN  ANTONIO  NO.,  PALO  ACTO.  CALIF 


Phone  these  ITT-CD  Capacitor  Sales  Offices: 


Albuquerque  . 

.  .  .AX  9-0013 

Eos  Anfeles  . . 

. . .  HI  6-6325 

Boston  . 

.  CA  7-2900 

Miami  . . 

...Ml  4-3311 

Cbicaeo  _ 

..  SP  7-22S0 

Minneapolis  . . 

.  WE  9-0457 

. . .GR  5-30S0 

. .  .10  5-1020 

Delias  . 

. .  .EM  1-1765 

PhilaOolphia  .. 

.  ..TR  B-3737 

Dayton  . 

...BA  0-5493 

Pboonix  . 

.  WH  5-2471 

Denver  . 

..  KE  4-5091 

Rochester  _ 

..  .FI  2-1413 

Detroit  . 

.  .  .70  6-3322 

San  Francisco  . 

.  ..LY  1-7321 

Fort  Wayne  . 

. HA  0641 

Seattio  . 

.  MA  2-5433 

Kansas  City  . 

...JE  1-5236 

St.  Louis . 

...EV  2-3500 

R  I.  tape  recorder  secret 
is  an  open  book 

A  unique  stacked-reel  tape  magazine  is  one  of  many 
space-saving  secrets  which  enable  Precision  instrumen¬ 
tation  recorders  to  out-perform  conventional  magnetic 
tape  instruments  many  times  their  size.  Other  design 
secrets  are  push-button  selection  of 
function  and  speed,  light  beam  end- 
of-tape  sensing,  front  panel  calibra¬ 
tion  and  testing,  interchangeable  tape 
loop  magazines,  and  all-solid-state 
plug-in  electronics. 

AH secrets  of  these  recorders  are 
unveiled  in  detailed  new  brochure 
55B.  Write  for  your  copy  today. 


P.  S.  -  Here's  an  installation  secret  -  two  complete  14- 
channel  analog  (or  16-channel  digital)  recorders  mount 
in  only  51’  of  vertical  rack  space. 


14  CHANNEL 
PRECISION  RECORDER 
Loaded  magazines  can  be 
interchanged  in  S  seconds. 


PRECISION  INSTRUMENT  COMPANY 

lOII  Commercial  Street  •  San  Carlos  •  California 
Phone  LYtell  \-A-AA\  *  TWX:  SCAR  BEL  30 

REPRESENTATIVES  IN  PRINCIPAL  CITIES  THROUGHOUT  THE  WORLD 


it’s  read 
more 
by  all  4! 

electronics  magazine  covers  engi¬ 
neering  and  technically  interpreted 
market  trends  every  week.  Govern¬ 
ment,  military  and  economic  devel¬ 
opments,  new  applications,  and  tech¬ 
nical  data  you’ll  want  to  file  and  keep. 
Subscribe  now  and  read  it  first  (don’t 
be  low  man  on  a  routing  slip).  Mail 
the  reader  service  card  (postpaid)  to 
electronics,  the  magazine  that  helps 
you  to  know  and  to  grow!  Rates: 
three  years  for  $12;  one  year  for  $6 ; 
Canadian,  one  year  for  $10;  foreign, 
one  year  for  $20.  Annual  electronics 
BUYERS’  GUIDE  (single  issue 
price  $3.00)  included  with  every  sub¬ 
scription. 

subscribe  today  to 

electronics 
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COMPLETE  LINE  OF  VHF  TELEMETRY  EQUIPMENT 


MANY  ITEMS  AVAILABLE  FROM  STOCK 


nUMETRY  REaiVER,  2IS-26S  m< 

Designed  in  comformity  with  TRIG  requirements  specifi* 
cally  for  use  in  FM/FM,  PDM/FM,  and  PCM/FM 
Systems,  GEL’s  Telemetry  Receiver,  Type  llBl,  provides 
a  versatility  heretofore  unobtainable.  Other  bandwidths 
than  those  shown  below,  or  special  response  characteristics 
are  available  on  order. 

FEATURES 

•  IF  Bandwidths:  Plug-in  type,  100,  300,  500,  750kc 

•  OSC  Radiation:  Meets  MIL  —  I  —  6181 

•  VFO  or  Crystal:  Operation  selected  by  panel  switch 

•  Image  Rejection:  Greater  than  60  db 

•  Noise  Figure:  Less  than  7  db 


TELEMETRY  TRANSMITTER,  215-265  me 

Improved  frequency  stability,  true  frequency  modulation, 
reduced  harmonic  distortions,  and  increased  power  output 
characterize  GEL’s  VHF  Telemetry  Transmitter,  Type 
15A2,  specifically  designed  to  meet  the  exacting  require¬ 
ments  of  present  day  telemetry  systems. 

FEATURES 

•  Shock:  lOOg,  11  milliseconds 

•  Vibration:  15g.  2000  cps 

•  Frequency  Stability:  ±0.005% 

•  Distortion:  Less  than  1% 

•  Modulation:  FM/FM.  PDM/FM.  PCM/FM 

•  Temperature  Range:  — 54®C  to  +85°C 


WIDE  RANGE  RECEIVER,  30-260  me 

GEL  Wide  Range  Receiver,  Type  17A1,  is  used  in  a 
broad  variety  of  applications,  and  is  designed  to  receive 
AM,  FM,  and  Pulse  information.  This  unit  is  character¬ 
ized  by  extreme  sensitivity  to  the  reception  of  weak  signals. 
The  tuning  head  is  contained  in  a  completely  shielded 
sub-Eusembly,  and  has  very  low  oscillator  radiation.  Tun¬ 
ing  range  is  covered  in  two  bands  selectable  from  the 
front  panel.  Panels  are  notched  for  19"  Relay  Rack  mount¬ 
ing.  Power  consumption  is  225w  at  I15-230v  a-c  50-60  cycles. 
FEATURES 

•  Input  Impedance:  50  ohm  source  with  separate  antenna 

input  for  each  band 

•  Frequency:  Band  1:  30-60  me;  Band  2:  55-260  me 

•  Noise  Figures:  Band  1:  Less  than  5  db;  Band  2:  Less 

than  6  db 

•  Oscillator  Radiation:  90  db  below  1  mw  at  antenna 

terminal 

•  IF  Bandwidths:  10  kc,  300  kc,  4  me 


FREQUENCY  DISPLAY  UNIT,  SERIES  14 

Accepting  signals  from  GEL  Receivers,  Frequency  Dis¬ 
play  Unit.  Series  14,  features  good  resolution,  equalization 
±3  db,  low  spurious  radiation,  edge-lighted  scale,  and  60  db 
image  rejection.  A  signal  as  low  as  2  microvolts  at  the  Re¬ 
ceiver  input  gives  full-scale  deflection. 

Sweep  width,  center  frequency,  and  gain  control  are  located 
below  a  3"  Cathode  Ray  Tute.  Unit  mounts  in  19"  Relay 
Rack.  Series  14  Frequency  Display  Units  are  companion 
units  to  GEL  VHF  Receivers. 

FEATURES 

•  Low  Spurious  Radiation 

•  Edge-lighted  Scale 

•  Pentagrid  Mixer 

•  Switch  for  Multiple  Inputs 

•  20k  resolution 

•  Adjustable  sweep  width  0  to  3  me 


Write  for  Technical  Data  Sheets  on  Compatible  GEL 
Telemetry  Equipment  in  the  VHF  Band. 


GEL  Also  Designs  and  Manufactures  a  Complete  Line  of 
Telemetry  Equipment  for  Microwave  Applications 


ADDRESS  ALL  INQUIRIES  TO 
Oenerol  Elecfronic  Lobs,  Inc 
8521  Second  Avenue 
Silver  Spring,  Morylond 
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lEROSPACE 

CORPORATION 

are  creating  a  climate  conducive 


to  significant  scientijic  achievement 


’’Essentially,  this  corporation  will  be 
people — people  of  the  highest  quality. 
The  United  States  Air  Force  recog¬ 
nizes  that  men  of  great  scientific  and 
technical  competence  can  perform  at 
their  best  only  when  they  can  exercise 
their  initiative  to  the  full  under  lead¬ 
ership  which  creates  the  climate  for 
creativity.  We  expect  Aerospace  Cor¬ 
poration  to  provide  that  kind  of 
environment." 

Secretary  of  the  Air  Force 

Among  those  providing  their  leader¬ 
ship  to  this  new  non-profit  public 
service  corporation  are:  Dr.  Ivan  A. 
Getting,  president;  Allen  F.  Donovan, 
senior  vice  president,  technical;  Jack 
H.  Irving,  vice  president  and  general 
manager,  systems  research  and  plan¬ 
ning;  Edward  J.  Barlow,  vice  president 
and  general  manager,  engineering  divi¬ 
sion;  and  Dr.  Chalmers  W.  Sherwin, 


vice  president  and  general  manager, 
laboratories  division. 

These  scientist/ administrators  are 
now  selecting  the  scientists  and  engi¬ 
neers  who  will  achieve  the  mission  of 
Aerospace  Corporation:  concentrating 
the  full  resources  of  modern  science 
and  technology  on  rapidly  achieving 
those  advances  in  missile/ space  systems 
indispensable  to  the  national  security. 

The  functions  of  Aerospace  Cor¬ 
poration  include  responsibility  for: 
advanced  systems  analysis;  research 
and  experimentation;  initial  systems 
engineering;  and  general  technical 
supervision  of  new  systems  through 
their  critical  phases,  on  behalf  of  the 
United  States  Air  Force. 

Aerospace  Corporation  is  already 
engaged  in  a  wide  variety  of  specific 
systems  projects  and  research  pro¬ 
grams— offering  scientists  and  engi¬ 


neers  the  opportunity  to  exercise  their 
full  capabilities,  on  assignments  of 
unusual  scope,  within  a  stimulating 
environment. 

Immediate  opportunities  exist  for: 

•  Senior  Electronics  Engineers: 

Communications  Systems 
Navigation  Electronics 
Radio  Techniques 
Electro-Mechanical  Design 
Information  Theory 
Sensing  Systems 

•  Space  Vehicle  Specialists: 

Senior  Power  Systems  Engineer 
Sr.  Flight  Performance  Analyst 
Re-entry  Aerodynamicist 

Those  capable  of  contributing  in  these 
and  other  areas  are  invited  to  direct 
their  resumes  to: 

Mr.  James  M.  Benning,  Room  110 
P.O.  Box  95081,  Los  Angeles  45,  Caiif. 


A  new  and  vital  force 


AEROSPACE  CORPORATION 

engaged  in  accelerating  the  advancement  of  space  science  and  technology 
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SERIES  Ftarzian  Silicon  Rectifiers 


Max.  Amps. 

Tarzian 

Typa 

Amps.  DC 
(85°  C) 

PIV 

Max. 

RMS  Volts 

Rscurrsnt 

Psak 

Surgs 

(4MS) 

Jadsc 

Equiv. 

2F4 

.20 

400 

260 

2.0 

20 

_ 

F-2 

.75 

200 

140 

7.5 

75 

1N24821 

1N2069f 

F-4 

.75 

400 

280 

7.5 

75 

1N2483\ 

1N2070/ 

F-6 

.75 

600 

420 

7.5 

75 

1N24841 
1N2071 > 

100? 


0.2'  maximum  diameter 
0.4'  maximum  length 


How  many 

1,000?  10,000?  100,000? 


If  Series  F  units  meet  your  design  requirements, 
then  you  can  specify  with  full  assurance  of 
availability  in  any  quantity. 

These  Series  F  units  are  widely  useful.  They 
combine  small  size,  low  cost,  high  performance 
and  Tarzian  reliability.  They  are  interchange¬ 
able  with  many  other  rectifiers.  Junctions  are 
oversize — handle  inrush  currents  far  beyond 
normal  circuit  requirements.  Temperature  rise 
is  low  and  reliability  is  increased. 

The  insulated  body  of  the  Series  F  units  pre¬ 
sents  no  mounting  problems.  And  low  cost  with 
high  quality  results  from  Tarzian  production 
methods. 

For  additional  information  about  Series  F 
rectifiers,  call  your  Sarkes  Tarzian  sales  rep¬ 
resentative,  or  write  Section  5760.  Sarkes 
Tarzian  is  a  leading  supplier  of  silicon,  tube 
replacement,  and  selenium  rectifiers.  Practical 
application  assistance  is  always  available. 


SARKES  TARZIAN,  INC. 

World's  Lnding  Manufacturers  of  TV  and  FM  Tuners  •  Closed  Circuit  TV  Systems  •  Broadcast 
Equipment  •  Air  Trimmers  •  FM  Radios  •  Magnetic  Recording  Tape  •  Semiconductor  Devices 

SEMICONDUCTOR  DIVISION  •  BLOOMINOTON.  INDIANA 

In  Canada:  700  Weston  Rd.,  Toronto  9  •  Export:  Ad  Aurlema,  Inc.,  New  York 
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a  regulated 
lightweight 
inverter, 
built  to 
aircraft 
and  missile 


■  Constant  output  voltage  as 
battery  discharges 

■  1/5  weight,  1/2  size  of 
coniparalde  dynarnotors. 

■  Withstands  short  circuit 
indefinitely. 

■  Withstands  input  voltage  transients 
of  70  volts  for  0.1  sec.  and  60  volts, 
indefinitely. 

■  Output  voltage  drift  only 
1.5%  from  —55’  to  tTI’C. 


D.  C.  OUTPUT  Model  591  A 
Input  VotUie:  24-30  VDC 
Output  Veltafe:  Any  from  25-1200  VDC 
Output  Power:  60  watts  regulated 
Regulation:  Line:  ±0.5%  for  6V  variatiorst 
Load;  ±1.0%  for  L  to  FL 
Ripple:  0.3%  RMS 

Siio  &  Weight:  3"  00  X  3yit''  high;  22  oi. 


Can  a  silicon  rectifier 
solve  your  problem 


It  might,  if  you  have  a  problem  in  DC  power  sources.  For 
example,  some  time  ago  C  &  D  needed  a  high  efficiency,  con¬ 
stant  potential,  current  limiting  DC  power  supply.  Output 
had  to  be  held  within  ±  1  %  over  an  AC  input  variation  of  ± 
15%.  In  addition,  maintenance  would  have  to  be  virtually  nil. 

The  answer  was  found  by  using  a  silicon  rectifier  in  com¬ 
bination  with  simplified  components  that  became  the  heart 
of  C  &  D’s  AutoReg^  charger.  AutoReg  chargers  provide 
continuous,  automatic,  unattended  charging  of  industrial 
storage  batteries.  With  the  exception  of  a  timing  circuit 
there  are  no  moving  parts.  There  are  no  relays  to  adjust  and 
practically  no  maintenance  is  required. 

Now,  C  &  D  has  expanded  facilities  of  the  AutoReg  plant 
to  provide  industry  with  similar  DC  sources,  which  incor¬ 
porate  silicon  rectifiers  and  automatic  regulation.  Final  form 
of  these  units  can  supply  power  in  a  range  from  milliwatts  to 
megawatts,  depending  upon  your  requirements. 

Companies  with  a  problem  in  DC  power  sources  should 
write,  giving  a  general  outline  of  their  requirements,  to: 
Vice  President  in  Charge  of  Engineering 


A.  C.  OUTPUT  Model  591  AC 
Input  voltage:  24-30  VDC 
Output  Voltage:  US  VAC,  400  cp$,  1  phase 
Output  Power:  50  V.A.  square  wave 
Regulation:  Frequency;  ±0.5% 

(line  &  load)  Voltage;  ±2.0% 

Size  li  Weight:  3'  OD  x  iVtt"  high;  22  oz. 


OUTPUT  VOITAGE  vs.  INPUT  VOLTAGE 
ot  several  fixed  loads,  (MOD.  591-fvpicai  values) 


J!utoReg*  Power  Sources 


Write  or  ’phone  for  literature 


ARNOLD 

U\\/  MAGNETICS 

CORPORATION 

\  y  I  6050  W.  Jefferson  BIwd. 

Y  \ /  Los  Angeles  16,  Calif. 

VFr***cinf  7-^313 
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MaRptKtarors  il  Slym-Ctatf®  Iwlistrial  Batteries  •  nastiCell'  and  NastiCal*  Batteries  tor  ComiMinicatieiis.  Central,  aoi 
Aaiihary  Power  •  Predecers  el  AeteBet*  SiliCH  Ckarfors  and  AateCal'  Ckarier-Battery  Csmbieatiees 
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Components  conservatively  rated.  Completely  tropicalized 


crooo 


Here’s  the  ideal  general-purpose  high  frequency  trans¬ 
mitter!  Model  446,  suitable  for  point-to-point  or  ground- 
to-air  communication.  Can  be  remotely  located  from 
operating  position.  Coaxial  fittings  to  accept  frequency 
shift  signals. 

This  transmitter  operates  on  4  crystal-controlled 
frequencies  (plus  2  closely  spaced  frequencies)  in  the 
band  2.5-24.0  Mcs  (1. 6-2.5  Mcs  available).  Operates 
on  one  frequency  at  a  time;  channeling  time  2  seconds. 
Carrier  power  350  watts,  A1  or  A3.  Stability  .(X)3%. 
Nominal  220  volt,  50/60  cycle  supply.  Conservatively 
rated,  sturdily  constructed.  Complete  technical  data 
on  request. 

Now!  Complete-package,  192  channel,  H.F.,  75  lb. 
airborne  communications  equipment  by  Aer-O-Com! 
Write  us  today  for  details! 


i 
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HEDGEHOPPING  AT  MACH  1 
Lockheed  radar  shows  pilot 
how  to  miss  what  he  can’t  see 


When  a  pilot  hugs  the  deck  traveling  a  mile  every 
jour  seconds,  his  route  is  the  world’s  most  dangerous 
obstacle  course.  Hills,  bridges  and  other  hazards  can 
be  in  his  lap  before  he  has  time  to  maneuver  safely 
over  them.  He  needs  information  well  in  advance, 
particularly  in  poor  visibility  or  at  night. 

And  now  he  gets  it— from  Lockheed  Electronics  ter¬ 
rain  avoidance  radar.  A  compact  display  shows  him 
obstacles,  his  position  in  relation  to  them,  and  the 
maneuvers  necessary  to  avoid  them— in  time. 

Lockheed  Electronics  systems  engineers  have  created 
in  one  group  of  modules  the  most  versatile  airborne 
radar  in  flight  test  today.  Equally  effective  as  a  map¬ 


ping,  bombing  or  navigational  radar,  this  lightweight, 
transistorized  unit  is  typical  of  the  sophisticated 
equipments  developed  by  Lockheed  Electronics  to 
help  strengthen  the  nation's  defense. 

CAPABILITIES— MILITARY  SVSTEMS/STAVID  DIVISION 

RADAR  SYSTEMS  —search,  bombing,  navigation  devices  and 
displays,  missile  guidance  and  control,  automatic  detection 
and  data  processing 

COUNTERMEASURES-ECM,  ECCM,  active  and  passive 

undersea  weapon  control  and  detection -ASW,  elec¬ 
tromagnetic  detection,  location  and  communication 

simulation  and  training  devices 

OPERATIONS  ANALYSIS —offensive  and  defensive  systems, 
war  operations,  undersea  warfare,  electronics  in  space 


MINDING  THE  FUTURE 


LOCKHEED  ELECTRONICS 


COMPANY 


MILITARY  8Y8TKM8  /  8TAVID  DIVI8ION 
PLAINFIELD,  NEW  JER8EY 


OTHER  LEG  DIVISIONS:  information  technology  •  engineering  services  •  avionics  ano  industrial  products 

ENGINEERS  ANO  SCIENTISTS:  For  unique  position  advancement  opportunities, 
pieaae  contact  our  Professional  Placems|nt  Office  in  Plainfield,  N.  J. 
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POTENTIOMETERS  •  POTENZIOME/I  •  POTENTIOMETER 
POTENTIOMETRES  •  PCj£NTIOMETROS 


Custom  made  to  your 
specifications 


Choose  from  hundreds 
of  factory  models 


World  Renowned  ReliabilitN 


LESA  COSTRUZIONI  ELETTROMECCANICHE  S.  P.  A.  -  VIA  BERGAMO.  21  -  MILANO  ITALY 
LESA  OP  AMERICA  11  WEST  42nd  STREET  -  NEW  YORK,  36  -  N.  Y.  -  U.  S.  A. 
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FIRST  CHOICE 
OF  ALL  4! 


Because  to  use  the  Hl^YERS’  GUIDE  an  engineer  need  only  ( 1 )  look  up  the  product  he  wants  to  buy  in  the  Product 
Listings,  where  all  known  manufacturers  of  the  product  are  alphabetically  included  (manufacturers  who  are  ad¬ 
vertisers  are  listed  in  bold-face  type  with  page  numbers  of  their  advertisements)  (2)  turn  to  the  advertising  pages 
of  manufacturers  of  the  product  for  specifications  (advertisers  list  all  their  product  lines  and  product  specifications 
in  one  place)  (3)  turn  to  tlfe  Manufacturers’  Index  and  find  the  local  sales  office  (local  sales  offices  are  listed 
alj)habetically  by  States  with  addresses  and  phone  numbers). 

Gives  7}wre  to  all  k! 


-A  ^ 


Did  You  Know  That 
Your  1900  electronics 


BUYERS^  GUIDE 


Includes .  • . 


Missiles  in  Production 

p.  R5 

List  of  Military  Procurement 
Locations  and  Personnel 

p.  R7 

Characteristics  of  Plastics 

p.  R34 

Characteristics  of  Laminates 

p.  R36 

Wire,  Tape  and  Foam  Specifications 

p.  R38 

Symbols  Dictionary 

p.  R42 

List  of  Industry  Organizations, 
Services  and  Standards 

p.  R47 

Military  Standards 

p.  R50 

Military  Nomenclature 

p.  R53 

The  only  lUrectory  in  the  electronics  industry  with  a 
Reference  Section.  It  contains  Market  Data^  Materials 
for  Components^  Specifications  and  Services,  and  De¬ 
sign  Data. 

A  McGRAW-HILL  PUBLICATION 
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GIVES  CONSTANT  CONTROL 

UPSCALE  OR  DOWN 


S  Because  the 

BUYERS’  GUIDE 
satisfies  the 
tuying  and  specify- 
ig  needs  of  all 
lur  segments  of  the 
iustry !  Gives  more 
ormation  in  less 
ce.  Easier  to  use. 
j  the 

ERS’  GUIDE 
een  screened  for 
ness  over  a  20  year 
period  . . .  comes  to  you 
compact,  complete 
and  accurate. 


API’s  new  Continuous  Reading  Meter-Relay  (CRMR)  can  do  a 
diversity  of  control  jobs  for  you.  It  will  monitor  and  control  just 
about  any  variable  that  can  be  translated  to  electrical  values.  It  will 
handle  low-level  microamp  or  millivolt  signals  without  amplification. 
In  many  applications,  the  CRMR’s  high  sensitivity  will  permit  sim¬ 
plification  of  control  circuitry.  In  any  application,  it  will  give 
accurate  (±2%  or  better),  non-cyclic  control. 

The  CRMR  is  simple.  It  consists  of  a  D'Arsonval  meter  with 
toggle-mounted  contacts;  a  load  relay  does  the  control  switching.  No 
signal-sampling  interrupters  are  required.  Reset  is  automatic  and 
instantaneous. 

Reliability?  The  CRMR  is  right  now  in  service  on  such  critical 
applications  as  monitoring  radiation  level. 

Our  Bulletin  S-2-1  shows  how  the  CRMR  works,  and  gives  full 
details  on  available  ranges  and  prices.  The  latter,  not  incidentally, 
are  a  lot  less  than  you  might  expect  for  so  versatile  an  indicating 
control. 
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EDWARD  SEQAL 
,  MODEL  NR-E88M 

T  automatic  eyelet  I 

in  every  environmentel  test!  attaching  machine  I 

This  revolutionary  machine,  lupplied  a*  a  complete  inatallation,  it 
obaoleting  manual  eyelet  attaching  end  soldering.  Leading  manufac¬ 
turers,  in  many  cates  using  batteries  of  them,  find  Segal’s  new  Model 
NR-ESSM  is  a  completely  dependable  automatic  method  of  making 
continuous  electrical  circuits  of  the  printed  elements  on  opposite  sidee 
of  a  board  —  or  a  tingle  side  if  desired.  Stakes  and  fuses  30  eyelets  or 
more  a  minute,  top  and  bottom,  with  never  a  reject. 

There  are  other  models  for  cold  staking  flat  and  funnel  type  eyelets, 
and  for  feeding  and  staking  tube  pins  and  turret  terminals  with  equal 
reliability.  All  are  highly  economical.  Segal  can  improve  your  eyelet 
attaching  production.  Write  section  E-11. 


Manufacturers  of  eyeleting  machinery, 
special  hoppers  and  feeding  devices 

132  LAFAYETTE  STREET.  NEW  YORK  13,  N.  Y. 
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(I  J)i*^  step  forward  in 
hroadhaiid  RF  amplifieatiou 

OCTAVE  RF 
AMPLIFIERS 

40  to  600  mcs 

•  low  noise  figure  •  low  power  drain 

•  high  gain  •  broadband  operation 

•  flat  gain  characteristic 


■m 


t 


Model  HFW  Ocuve  RF  Amplifiers  feature  low  noise, 
high  gain,  low  power  drain  plus  dependability  and 
easy  maintenance.  Four  basic  amplifiers  are  available, 
with  the  following  frequent^  responses; 

40  to  80  mcs  •  80  to  160  mcs 

1 60  to  320  mcs  •  300  to  600  mcs 

Two  additional  units  cover  the  100-400  mcs  region 
as  follows: 

100  to  200  mcs  •  200  to  400  mcs 

Conservatively  speaking,  these  equipments  offer  a 
practical  and  realistic  answer  to  nearly  ail  broadband 
amplification  requirements. 


TYPICAL  PERFORMANCE  CHARACTERISTICS  Medal  HFW-303 


There’s  more  data  in  electronics,  the  magazine  that 
gives  you  the  latest  technical  and  engineering  informa¬ 
tion  every  week  plus  business  and  government  trends. 
Subscribe  now.  Mail  the  reader  service  card  (postpaid) 
to  electronics,  the  magazine  that  helps  you  to  know  and 
to  grow!  Rates:  three  years  for  $12,  one  year  $6,  Cana¬ 
dian,  one  year  for  $10;  foreign,  one  year  for  $20.  Annual 
electronics  BUYERS’  GUIDE  (single  issue  price  $3.00) 
included  with  every  subscription. 


subscribe  today  to  electronicsl 


Writ*  for  further  Information. 


tpplieil Seseareh  ine. 
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Today  you  can  draw  on  the  same  company  that  developed  the  complex  million-dollar  capacitors  of  the  Zeus 
Bank*  for  any  and  every  capacitor  problem  you  face.  Leader  and  pioneer  in  electronic  components  for  half  a 
century,  Cornell-Dubilier  has  on  file  tens  of  thousands  of  capacitor  specifications;  is  ready  to  develop  a 
complete  new  one  for  you  on  request.  Now  an  integral  part  of  fast-growing  Federal  Pacific  Electric  Company, 

*For  thermonuclear  fusion  experiments  at  Los  Alamos,  N.  M. 


CAPACITORS:  TANTALUM,  MICA,  CERAMIC,  ELECTROLYTIC,  PAPER,  OIL,  MYLAR,  METALLIZED,  ENERGY  STORAGE  AND  POWER  FAaOR  CORRECTION 


* 

- 

M 

-  ■  ..  1 

1 

““TV 

— 

— ■  n 

h 

m 

Ml 

fJtofot  Los  AJamot  Scitniific  Laborofory,  Los  A/onos,  N,  Mm 

for  a  ten-cent  capacitor 

CDE  offers  more  than  ever  before— in  plant  and  personnel  resources,  in  depth  of  "know-how"  throughout  every 
phase  of  electric  and  electronic  design,  in  a  vigorous  spirit  of  progress  that  welcomes  every  inquiry.  Deposit 
your  capacitor  problems  at  CDE's  door . . .  you'll  get  assistance  you  can  bank  on,  with  richer  dividends  in 
creative  product  thinking  that  assures  success.  Cornell-Dubilier  Electronics  Division,  South  Plainfield,  New  Jersey. 


CORNELL-DUBILIER  ELECTRONICS  DIV. 


CD.E 


FEDERAL  PACIFIC  ELECTRIC  COMPANY 


growth  through  creative  energy 

•  FILTERS  •  DELAY  LINES  •  PULSE  NETWORKS  •  SEMICONDUCTORS  •  VIBRATORS  •  POWER  SUPPLIES  •  RELAYS  •  ANTENNA  ROTORS 


REFLECTANCE  % 


MAGNESIUM  FLUORIDE 
=3^  BISMUTH  OWDE 


.INGLE-LAYER  COATING 


Stocked  for  Immediate  Delivery 

NEW  ALPHLEX'  TEFLON  TUBING 

Only  Alpha  gives  you  this  delivery  service  because  Alpha  maintains  a  complete 
stock  inventory  of  Teflon  Tubing  at  alt  times... And  Alphlex  means  quality:  With 
wall  thicknesses  as  thin  as  .009",  this  tubing  retains  all  its  properties  in  temper¬ 
atures  up  to  250”C,  and  as  low  as  — 90®C.  Thin  wall  —  small  size  —  unsurpassed 
flexibility  —  permit  miniaturization  and  compactness  of  design  not  possible  with 
conventional  thermoplastic  tubing.  , 

Alphlex  Tubing  is  available  far  immediate  delivery  through  your  local  Alpha  Wire 
Electronic  Parts  D/stifaufors.  Write  for  your  free  Catalog  TS-2. 


DItIdctric 

SIfength 

Temp. 

Ritinf 

Lew  Temp. 

Flexibility 

500-1000 

V/MIL 

250'>C 

— 90»C 

Non- 

Flammable 


FumI  t  Corrosian  I 

Tensile  Ultimate  oTi  Abraslen  Applicable 

Stfengtb  Eisngatlen  Retistance|  Resistance  Specificatlees 

lSOO-3000  100-200%  Excellent  Excellent  ASTM 

PSI  _ 


Neminal 

Neminal 

Size 

Inside  Diameter 

Wnll  Thickness 

30 

.012' 

.009' 

28 

.015' 

.009" 

26 

.018' 

.010" 

24 

.022' 

.010" 

22 

.027' 

.010" 

20 

.034' 

.012" 

19 

.038’ 

.012" 

18 

.042’ 

.012" 

17 

.047’ 

.012' 

16 

.053’ 

.012" 

15 

.059- 

.012" 

14 

.066' 

.012' 

13 

.076' 

.012' 

12 

.085' 

.012" 

11 

.095' 

.012' 

TABLE  OF  WALL  THICKNESSES 


ALPHA  ABWI 


200  Varick  Street,  New  York  14,  N.  Y.^ 

Pacific  Division;  1871  So.  Orange  Or.,  Los  Angeles  19,  Caltf 


DURABLE  TWO-LAYER  | 

ANTI-REFLECTION  COATINGS 

I  FOR  LOW  REFRACTIVE  INDEX  GLASS 
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UNCOATtD  GLASS  _ _ 


Hifk  and  law  iadex 
films  deposited 
to  controlled 
thickness  prodecini 
efficient  reduction 
of  the  reflected 


WAVELENGTH 


SIMPLE...ONE-CYCLE 

OPERATION 


Efficient  deposition  of  anti- 
reflection.tran.smiasion.  and  multi 
layer  coatings  on  to  low  refrac¬ 
tive  index  glass  using  a  built  in 
film  thickness  measuring  device 
are  easily  carried  out  in  a  simple, 
single  deposition  cycle  on  the 
Speedivac  Model  19VK.T  coating 
unit.  Ky  combining  a  unique 
type  of  A.C.  sputtering,  and 
evaporation  techniques  the  problem 
of  absorption  free  and  durable  hlms  have 
been  overcome. 

*  Multi  layer  coolings  ore  corried  out  on  o 
turret  head  woporotion  source. 


EDWARDS  HIGH  VACUUM  INC. 

1920  Buffalo  Avenue,  Niagara  Falls,  N.Y. 

In  Canada:  Edwards  High  Vacuum  (Canada!  Ltd..  Box  515.  Burlington.  Ont. 
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There’s  more  data  in  electronics,  the  magazine  that 
gives  you  the  latest  technical  and  engineering  informa¬ 
tion  every  week  plus  business  and  government  trends. 
Subscribe  now.  Mail  the  reader  service  card  (postpaid) 
to  electronics,  the  magazine  that  helps  you  to  know  and 
to  grow !  Rates :  three  years  for  $12,  one  year  $6,  Cana¬ 
dian,  one  year  for  $10;  foreign,  one  year  for  $20.  Annual 
electronics  BUYERS’  GUIDE  (  single  issue  price  $3.00) 
included  with  every  subscription. 
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Portrait  of  a  Macli  niimber 


Air  blasting  across  an  aerodynamic  shape  at  Mach  2  (above,  left)  records  its 
image  on  film.  In  private  industry’s  most  extensive  complex  of  wind  tunnel 
installations,  Boeing  engineers  and  scientists  are  defining  the  shape  of  the 
future  in  supersonic  and  hypersonic  flight.  A  new  hypersonic  tunnel,  the 
nation's  largest  privately  owned  facility  of  its  kind,  tests  up  to  Mach  27. 

Boeing’s  emphasis  on  research  and  development  of  future  advances  covers  a 
wide  variety  (d  fields,  including  missiles,  satellites,  space  vehicles,  anti-sub¬ 
marine  warfare  systems,  hydrofoils,  commercial  and  military  aircraft,  gas  tur¬ 
bine  engines,  electronics,  communication,  propulsion  systems,  vertical  and 
short  take-off  and  lainling  aircraft. 


Professional  •  Lievel  Openings 

Expansion  of  advanced  projects  and  systems 
management  programs  of  the  future  has  created 
openings  at  Hoeing  for  professional  specialists  in 
scientific  and  engineering  disciplines,  and  other, 
nan-technical,  areas  of  company  activity.  You'll 
find  at  Boeing  a  professional  environment  con¬ 
ducive  to  deeply  rewarding  achievement.  l)rop  a 
note,  mentioning  degrees  and  major,  to  Mr.  John 
C.  Sanders,  Boeing  Airplane  Company,  O. 
Box  3822- ENI,  Seattle  24,  W  ashington. 


Divisions:  Aero  Space  •  Transport  •  Wichita  •  Industrial  Products  •  Vertol  •  Also.  Boeing  Scientific  Research  Laboratories  •  Allied  Research  Associates  Inc  —  a  Boeinii  subsidiary 
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Resinite’s  new  Hi-Heat  106C  combines  outstanding  resistance 
to  heat,  fungus  and  oil  in  a  transparent  (no  amber  tint)  vinyl 
insulation  sleeving  that  permits  ready  identification  of  print — 
or  color-coded  wires. 

Hi-Heat  106C  more  than  meets  specification  requirements  of 
MIL-I-631C  Type  F,  Form  U,  Grade  c,  Class  I  and  H,  Cat.  1. 

Hi-Heat  105C  is  available  in  all  standard  sizes,  wall  thick¬ 
nesses  and  colors.  “Soft -Wound”  spooling  assures  fully  round 
sleeving  for  easy  assembly.  For  U.L.  lOS^C  applications  specify 
Resinite  Super  Heat  125  or  Hi-Heat  105.  For  samples  and  per¬ 
formance  data,  call  your  Resinite  Distributor  or  write : 


RESINITE  DEPARTMENT 
THE 

CHEMICA.Ia  W 

COMPANY  ©BOROENCO. 

I  Clark  Street,  North  Andover,  Mass.,  P.O.  Box  430,  Compton,  Calif. 
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United  Eyelets  and 


Eyeleting  Machines  Keep  this  Princess 


on  Constant  Call 


The  new  Princess  telephone  —  a  product  of  the 
Western  Electric  Company  —  is  an  achievement  in 
communication  design  INSIDE  as  well  as  out, 
thanks  in  part  to  a  United  Eyeleting  Machine  that 
automatically  feeds  and  sets  six  twin  United  Eyelets 
in  a  plastic  insulating  terminal  board  no  bigger  than 
a  cigarette  lighter. 

United  achieved  automation  of  terminal  board 
production.  Accurate  alignment  of  the  setting  bar 
and  an  especially  rigid  frame  —  unique  with  the 
Model  F  United  Eyeleting  Machine  —  brings  uni¬ 
form  pressure  to  bear  on  all  six  twin  United  Eyelets 
scattered  over  a  broad  pattern  range.  Reliability  for 
the  lifetime  of  the  Princess  was  thus  assured. 

If  you  want  faster  production  using  greatly  simpli¬ 
fied  setups  of  multiple  mechanisms  plus  absolute  re¬ 
liability  in  multiple  eyelet  patterns,  call  on  United 
.  .  .  where  over  sixty  years’  experience  in  the  design, 
development  and  production  of  eyelets  and  eyeleting 
machines,  is  at  your  service. 

Your  nearest  United  sales  office  has  full  informa¬ 
tion  on  the  complete  line  of  United  Eyelets  and 
Eyeleting  Machines.  Call  or  write  today. 


UNITED  SHOE  MACHINERY  CORPORATION 

140  PBDKRAl.  STRBBT,  BOSTON  7.  M  AS  S  AC  H  U  S  BTTS 

Branchet:  mumta,  ga.  •  cricago,  nx.  •  Cincinnati,  clbybiand  and  columbus,  ohio  •  Dallas,  tbxas  •  hauusbubg,  pa.  •  Johnson  cm.  n.t.  •  los  anghlb% 

CAUP.  •  LTNCHBUBG,  VA.  •  mLWAUKSB,  WISC.  •  NASHVILLB,  TSNN.  •  NBW  TOM,  N.  T.  •  PHILADELPHIA,  PA.  •  BOCHESrEE.  N.  T.  •  ST.  LOUIS,  MO. 
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PIN 

POINT 

PROGRAMMING 


AMP  PINBOARDS  can  do  a  host  of  dry  circuit 
switching  or  commoning  functions  . . .  permit 
numerous  matrixes  in  one  assembly.  Complicated 
switching  functions  can  be  accomplished  by 
simply  inserting  or  removing  a  pin. 

You  can  use  these  PINBOARDS  as  modular 
building  blocks  for  instrumentation  applications, 
automated  tooling,  test  equipment,  data  processing 
.  .  .  any  variety  of  size  and  grid  arrangements 
in  multiples  of  a  basic  15  x  5  hole  pattern. 

Contact  springs  can  be  bussed  in  any  combination 
desired.  And  for  safety,  there  are  no  exposed 
conducting  surfaces  on  the  rear  side  of  the  board. 
The  conducting  area  of  the  pin  is  safely  inside 
board  before  contact  is  made  with  mating  springs. 

AMP  PINBOARDS  are  factory  pre-wired  to  your 
specifications  .  .  .  with  standard  or  special  silk 
screen  legends.  Designed  for  simplicity  .  .  . 
flexibility  .  .  .  reliability  .  .  .  with  three 
amperes  continuous  current  rating. 

Write  for  complete  specifications. 


AMP  Incorporated 

GENERAL  OFFICES:  HARRISBURG,  PENNSYLVANIA 

AMP  prodKts  and  engioMrini  aaaistanca  art  availabit  through  tubtidiary  companies  in;  Australia  *  Canada  •  England  •  France  •  Holland  •  Italy  •  Japan  •  West  Germany 
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Five-element  Yogi  antenna  on  21-ft 
mast  for  1,000  microvolt  per  meter 
field-strength  measurements,  left, 
and  antennas  arranged  for  200  and 
AO  microvolt  reception  at  right 


Engineering  Performance  of 
Six  Proposed  Stereo  Systems 

This  fall,  the  field-test  panel  of  the  National  Stereophonic  Radio 
Committee  filed  uoith  the  Federal  Communications  Commission  its  report 
on  six  proposed  systems  for  compatible  f-m  stereo  broadcasting. 

This  article  summarizes  engineering  data  relevant  to  frequency  response, 
distortion,  separation,  crosstalk  and  spectrum  utilization 


Uy  A.  PROSE  WALKER, 

Director  of  EngineerinK. 

National  Association  of  Broadcasters. 

Washington,  D.  C. 

PANEL  FIVE  of  the  National  Stereo¬ 
phonic  Radio  Committee  was  ac¬ 
tively  organized  in  March  to  field 
test  systems  for  transmission  and 
reception  of  compatible  stereo¬ 
phonic  sound  over  a  single  f-m 
channel.  The  systems  to  be  tested 


were  referred  to  Panel  5  by  NSRC 
Panel  1.  Eight  systems  were  ini¬ 
tially  referred.  Subsequently  a  sys¬ 
tem  proposed  by  Philco  and  one  pro¬ 
posed  by  General  Electric  were 
withdrawn  by  their  proponents 
from  field  testing. 

The  six  systems  tested,  by  NSRC 
.system  number,  were:  (1)  Crosby- 
Teletronics,  (2A)  Calbest  Electron¬ 
ics,  (2B)  Multiplex  Development, 
(3)  EMI  Electronics  of  England, 


(4)  Zenith  Radio  and  (4A)  General 
Electric. 

Six  subcommittees  were  estab¬ 
lished  dealing  with:  transmitting 
and  receiving  site  location,  specifi¬ 
cations  for  measurements,  trans¬ 
mitter  and  antenna  measurements, 
receiver  measurements,  data  corre¬ 
lation  and  program  material. 

Initially  it  was  decided  to  make 
measurements  at  three  receiving 
sites  where  nominal  field  strengths 
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Receiving  and  measuring  equipment  used  at  receiving  field  site  includes  tape  recorders,  distortion  analyzer,  noise 
meter,  oscilloscope,  receivers  and  other  miscellaneous  equipment 


of  1,000,  300  and  50  microvolts  per 
meter  would  be  obtained  and  where 
effects  of  multipath  propagation, 
ignition  noise  and  airplane  flutter 
might  be  observed. 

Upon  making  initial  observations 
at  the  first  site,  Uniontown,  Pa., 
about  40  miles  southeast  of  Pitts¬ 
burgh,  multipath  effects  were  un¬ 
usually  noticable,  resulting  in 
cross-talk  from  the  main  to  the  sub¬ 
carrier  considerably  higher  than  the 
measured  value  at  the  transmitter. 
The  main  carrier  field  strength  was 
in  the  order  of  1,000  microvolts  per 
meter  with  varying  values  above 
and  below  during  daylight  and 
darkness.  The  antenna  used  for  in¬ 
itial  observations  was  a  folded  di¬ 
pole  cut  to  the  carrier  center  fre¬ 
quency  (92.9  Me.)  oriented  for 
maximum  signal  strength,  at  a 
height  above  ground  of  approxi¬ 
mately  21  feet.  The  predominance 
of  multipath  effect  resulted  in  the 
conclusion  to  replace  the  dipole  with 
a  5-element  f-m  Yagi  antenna  so 
that  more  reliable  measurements 
might  be  made.  The  field  strength 
was  deduced  to  be  close  to  that  ob¬ 
tained  from  the  dipole  but  the  mul¬ 
tipath  effects  were  reduced  to  a  low 
level.  A  photograph  shows  the  re¬ 
ceiving  antenna  for  the  1,000  micro¬ 
volt  measurements  and  the  bowl¬ 
like  terrain  surrounding  the  site  at 


the  left,  antennas  arranged  for  200 
and  40  microvolt  measurements, 
right.  Another  photograph  shows 
a  general  view  of  the  receiving-site 
equipment. 

The  antenna  feed-point  imped¬ 
ance  was  a  nominal  300  ohms.  A 
balun  was  used  to  convert  this  im¬ 
pedance  to  72  ohms.  A  coaxial 
transmi.ssion  line  200  feet  long  was 
branched  to  the  inputs  of  the  re¬ 
ceivers  to  facilitate  rapid  measure¬ 
ments.  Since  the  receiver  inputs 
were  300  ohms,  another  balun  was 
connected  to  retransform  the  im¬ 
pedance  in  each  branch  line  from 
the  distribution  box  to  that  of  the 
receiver  inputs.  The  measurements 
made  were  of  the  values  of  signal 


at  the  input  side  of  the  baluns  feed¬ 
ing  the  receivers,  not  actual 
field-strength  values.  Loss  in  the  re¬ 
ceiver  baluns  is  considered  negligi¬ 
ble.  Consequently,  the  measured 
value  closely  approaches  the  re¬ 
ceiver  input  level  in  microvolts. 

Station  KDKA-FM,  operating 
with  the  call  KG2X1U,  was  used  for 
all  transmi.ssions  during  the  field 
tests.  The  additional  stereophonic 
equipment  was  installed  in  the  same 
room  with  the  f-m  tran.smitter,  as 
will  be  seen  in  a  photograph.  An¬ 
other  photograph  shows  a  general 
view  of  the  transmitter  and  the 
subcarrier  generator-exciter  that 
was  used  for  the  Subsidiary  Com¬ 
munications  Authorization  (SCA) 
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FIG.  1 — Frequency  response  of  stereo  systems;  left  channel  (A),  right 
channel  (B).  Response  is  referred  to  400-cps.  Transmitter  was  100-per¬ 
cent  tone  modulated  with  L  —  R.  No  preemphasis  was  used.  Dotted  line 
shows  receiver  deemphasis  characteristic 

electronics 


FIG.  2 — Percent  distortion  versus  frequency  measured  at  left  (A)  and  right  (B)  channel  outputs  and  at  output  of  a 
high-quality  monophonic  receiver  (C).  Transmitter  was  100-perceut  modulated  with  L  =  R.  Distortion  meter  measured 
all  residual  circuit  noise  as  distortion 


transmissions  as  well  as  for  NSRC 
systems  2A  and  2B.  The  KDKA-TV 
television  transmitter  is  in  the 
same  room  as  the  f-m  transmitter. 
Throughout  the  tests  for  varying 
periods,  the  television  transmitter 
was  in  operation.  In  some  cases 
there  may  have  been  energy  feed¬ 
through  from  this  transmitter  into 
the  f-m  transmitter. 

Measurements  made  at  the  trans¬ 
mitter  were  similar  to  those  at  the 
receiving  site,  but  not  so  extensive. 
The  spectrum  photographs  were  all 
made  at  the  transmitter.  Probes 
were  inserted  in  the  transmission 
line  feeding  the  antenna  to  obtain 
r-f  pickup  for  measurements. 

No  difficulty  was  experienced  in 
making  measurements  of  random 
signal-to-noise.  The.se  measure¬ 
ments  were  conducted  in  the  usual 
manner.  It  was  practically  impo.s- 
sible,  initially,  to  make  significant 
impulse  signal-to-noi.se  measure¬ 
ments  using  automobiles  as  the 
noise  generator.  It  was  found  that 
ignition  noise  w'as  generally  so  low 
as  to  be  almost  imperceptible,  and 
furthermore  it  was  impossible  to 
obtain  any  repeatable  level.  Finally 
an  electric  razor  was  found  to  be  a 
suitable  noise  generator.  A  spot 
was  selected  on  the  300-ohm  line 
feeding  each  receiver  where  the 
razor  was  placed  in  exactly  the 
same  manner  each  time  a  measure¬ 
ment  was  made. 

Although  three  sites  were  ini¬ 
tially  selected,  it  was  considered 
most  convenient  to  make  all  meas¬ 
urements  at  one  site  but  at  reduced 
field-strength  levels.  Panel  members 
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indicated  unanimous  agreement  to 
experiment  with  antenna  heights  to 
secure  approximately  the  agreed- 
upon  levels  of  field.  Another  identi¬ 
cal  Yagi  antenna  was  procured,  and 
a  dpdt  switch  was  installed  in  the 
300-ohm  lines  feeding  the  step- 
down  balun  between  the  antennas 
and  the  72-ohm  coaxial  line.  Experi¬ 
ments  with  the  two  antennas 
mounted  on  the  same  pole  resulted 
in  heights  above  ground  of  40 
inches  and  10  feet  respectively  for 
measured  inputs  to  the  receiver 
baluns  of  40  and  200  microvolts. 

At  the  receiving  site,  data  was 
taken  relevant  to  frequency  re¬ 
sponse,  distortion,  separation,  cross¬ 
talk  and  signal-to-noise  ratio.  At 


the  transmitter,  data  was  taken  on 
distortion  and  spectrum  distribu¬ 
tion. 

Frequency  response  as  measured 
at  the  receiver  site  is  shown  in  Fig. 
lA  and  Fig.  IB.  It  represents  the 
electrical  output  at  the  receiver 
loudspeaker  terminals  for  the  left 
and  right  channels  of  each  stereo 
receiver  tested.  The  measurement 
was  tnade  by  fully  modulating  the 
transmitter  with  either  L  =  R  or 
L  =  — R  and  holding  the  modula¬ 
tion  monitor  at  the  transmitter  con¬ 
stant  as  the  frequency  of  the  input 
signal  is  varied  over  the  audio 
range.  Only  L  =  R  data  is  shown 
here. 

The  curve  should  show  the  de- 

87 


FIG.  3 — Separation  of  left  and  right  channels:  output  of  left  channel  be¬ 
low  right  channel  with  transmitter  100-percent  modulated  with  R  only 
(A):  corresponding  measurement  of  right  channel  with  L  only  trans¬ 
mitted  (B).  Indicated  poor  separation  may  have  been  caused  by  faulty 
equipment 
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!■  K'l.  i- — CroKstalk  in  derihelK  hriow  mayintnni  i*!f/nal  that  ran  appear  in  disturbed  channel,  iOO-rps  reference:  (A) 
crosstalk  into  main  channel  from  stereo  suhearrier  100-pe  reent  modulated  with  L  =  — /?,  (ft)  crosstalk  into  main  from 
SC  A  suhearrier  lOO-itercent  modulated,  ((')  erossfalk  nto  left  channel  from  SCA,  (D)  rrosstatk  into  right  channel 
from  SCA,  (E)  crosstalk  into  SCA  with  stereo  suhearrier  KtO-pcrccnt  with  L  =  R  and  (F)  crosstalk  into  SCA  with 
stereo  suhearrier  modulated  with  L  =  —R.  System  S  not  measured  in  (A)  and  (F);  system  1  not  measured  in  (B) 
(C),  (D),  (E)  and  (F) 


emphasis  characteristic  of  the  re¬ 
ceiver  since  modulation  level  at  the 
transmitter  is  independent  of  fre¬ 
quency.  This  assumes  a  flat  fre¬ 
quency  response  characteristic  in 
the  transmitter  modulation  indica¬ 
tion. 

Deviations  from  the  correct  de¬ 
emphasis  curve  can  l)e  accounted 
for  in  three  ways:  incorrect  re¬ 
ceiver  deemphasis  time  con.stant; 
incorrect  phase  and  amplitude  rela¬ 
tionship  between  the  main  channel 
and  subcarrier  signal  where  these 
sipnals  are  matrixed  to  provide  an 
L  or  R  output  or  at  the  hiph-fre- 
quency  end  of  the  curve  the  output 
decreases  at  a  rate  preater  than  6 
dh  per  octave  due  to  a  15-Kc  low- 
pass  filter  used  at  the  receiver  ter¬ 
minals. 

The  distortion  was  measured 
with  R  only,  L  only,  L  =  R,  and 
L  =  —  R  transmitted  at  100  and 
50-percent  modulation.  In  each  case 
two  monophonic  receivers  were 
measured  and  each  electrical  loud¬ 
speaker  output  of  the  stereo  re¬ 
ceiver  was  mt  asured.  All  measure¬ 
ments  were  made  with  equipment 
that  measured  all  residual  circuit 
noise  as  part  of  the  distortion. 
When  noi.se  and  .stronp  sqbcarrier 
components  which  are  fixed  are  an 
appreciable  part  of  the  readinp,  the 
di.stortion  may  appear  to  increase 
as  the  modulation  amplitude  is  de¬ 
creased.  Direct  evaluation  of  the 
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effect  of  the  stereo  channel  or  over-  same  procedure  was  then  repeated 
all  distortion  cannot  be  directly  de-  in  the  left  channel.  In  .some  ca.ses 
rived  from  these  data  since  mono-  the  output  of  the  undesired  channel 
phonic  di.stortion  for  the  stereo  re-  exceeds  the  direct  sipnal  indicatinp 
ceiver  was  not  measured.  Fipures  nepative  separation.  This  condition 
2.-\,  2B  and  2C  show  L  =  R  at  mipht  "have  been  caused  by  a  faulty 
100-percent  modulation  for  left  and  matrix  system  at  the  receiver  and 
ripht  outputs  and  the  output  of  a  transmitter.  Fip.  .lA  and  3B  show 
hiph-quality  monophonic  receiver.  output  of  left  channel  with  R  only 
The  separation  of  left  and  ripht  transmitted  and  output  of  ripht 
channels  was  measured  by  trans-  with  L  transmitted, 
mittinp  first  a  ripht-only  sipnal  and  Cros.stalk  is  measured  in  decibels 
usinp  the  output  of  the  ripht  re-  below  the  maximum  signal  that 
ceiver  channel  as  reference  while  could  appear  in  the  disturbed  chan- 
measurinp  the  output  in  the  left  nel.  The  maximum  signal  reference 
channel  in  db  below  the  right.  The  is  made  at  400  cps.  In  many  ca.ses 


Proponents’  stereo  transmitting,  measuring  and  patching  equipment  installed, 


the  crosstalk  readings  may  have 
been  limited  by  residual  noise  or 
hum,  in  spite  of  the  film  filter. 

Figure  4A  shows  crosstalk  into 
monophonic  channel  from  stereo 
subcarrier  modulated  100  percent 
with  L  equal  to  —  R.  Figure  4B 
shows  crosstalk  into  monophonic 
channel  from  SCA  suboarrier  modu¬ 
lated  100  percent.  Figures  4C  and 
4D  show  crosstalk  into  left  and 
right  stereo  channels  from  SCA 
subcarrier  modulated  100  percent. 
Figures  4E  and  4?'  show  crosstalk 
into  SCA  from  stereo  subcarrier 
modulated  100  percent  with  L  equal 
to  R  and  with  L  equal  to  —  R. 

There  were  many  indications  in 
signal-to-noise  measurements  that 
the  ratios  as  measured  are  limited 
by  quantities  other  than  the  inher¬ 
ent  noi.se  pre.sent  in  the  transmis¬ 
sion  system.  However,  the  meas¬ 
urements  are  sufficient  to  indicate 
that  signal-to-noi.se  ratios  better 
than  40  db  in  any  case  are  obtain¬ 
able  in  all  systems  operated  with  at 
least  50  microvolts  per  meter  field 
strength  and  despite  some  inconsis¬ 
tencies,  the  theoretical  considera¬ 
tions  seem  to  be  borne  out  by  the 
trend  established  by  the  measure¬ 
ments. 

The  oscillographs  (Fig.  5)  were 
taken  by  a  60-second  camera  using 
a  panoramic  receiver.  The  .sweep 
width  is  approximately  100  Kc. 
This  can  be  checked  by  counting 
5-Kc  .spectrum  components.  The  dis¬ 
play  is  logarithmic  with  the  4  am¬ 
plitude  spikes  20  db  below  full  .scale. 


(E) 


Panel  5  was  unable  to  make  any 
measurements  in  regard  to  co¬ 
channel  and  adjacent-channel  field- 
strength  ratios  allow’able  for  satis¬ 
factory  reception  of  the  desired  sig¬ 
nal  for  the  six  stereo  sy.stems 
tested.  Such  measurements  could  be 
done  most  conveniently  in  a  labora¬ 
tory  where  equipment  and  con¬ 
trolled  conditions  may  be  obtained. 
It  is  known  that  some  work  has 


been  done  in  this  respect  by  other 
organizations. 

One  of  the  portions  of  the  .sy.s- 
tem  tests  performed  was  an  off-air 
recording  of  each  .system  made  at 
the  three  field-.strength  levels  and 
in  some  cases  at  lower  field 
strengths.  The  .stereo  program  ma¬ 
terial  (al.so  recorded  monophoni- 
cally)  was  a  specially  prepared  test 
tape  that  was  used  for  each  such 
transmission.  Each  recording  con¬ 
tains  portions  of  the  test-tape  mate¬ 
rial  recorded  stereophonically  and 
monophonically.  In  addition,  the 


at  transmitter,  left,  and  f-m  transmitter  with  SCA  subcarrier  generator 


FIG.  5 — Spectrum  photographs  taken  at  transmitter.  Modulation  is  100- 
percent,  5,000-cps  tone,  L  =  R.  Total  bandwidth  is  200-Kc.  Photos  were 
made  by  butting  two  100-Kc  bandwidth  specfrums :  (A)  system  1,  (B) 
system  2A,  (C)  system  2B,  (D)  system  3,  (E)  system  i  and  (F)  system  iA 


fourth  track  recorded  the  SCA  sub¬ 
carrier  facility  using  a  musical  pro¬ 
gram.  The  subjective  evaluation  of 
these  recordings  is  outside  the 
terms  of  reference  of  Panel  5  and 
the  Panel  is  unable  to  make  such 
evaluations. 

This  report  contains  only  field 
information.  The  data  has  been  con¬ 
densed  to  make  its  comprehensive 
and  evaluation  by  the  commi.ssion 
easier.  No  attempt  has  been  made 
to  draw  any  conclusions  that  would 
suggest  a  recommendation  of  any 
one  system.  The  complete  report 
contains  an  appendix  with  technical 
comments  made  by  the  systems  pro¬ 
ponents. 


The  Role  of  High  Pressure 


New  materials  are  being  obtained  by  transformation,  densification  and  growth 
under  pressures  attained  by  recently  developed  high-pressure  techniques 


RECENT  TECHNOLOGY  has  created 
new  methods  of  generating  high 
pressures.  These  methods  enable  re¬ 
searchers  to  reach  pressures  of 
300,000  bars — 1/17  the  pressure 
estimated  to  exist  at  the  center  of 
the  earth.  As  a  result  of  experi¬ 
ments,  new  insight  is  being  gained 
into  the  action  of  semiconductors 
under  pressure,  the  use  of  pressure 
for  altering  physical  properties  of 
materials  and  effects  of  pressure  on 
the  growth  of  materials. 

Formation  of  a  crystalline  solid 
such  as  germanium  can  be  visual¬ 
ized  as  the  result  of  bringing  N 
atoms  in  an  orderly  three-dimen¬ 
sional  array  closer  together  while 
maintaining  their  relative  positions. 
As  the  atoms  get  close,  the  elec¬ 
trons,  which  exist  in  shells  of  vary¬ 
ing  energies  outside  each  nucleus, 
will  interact. 

One  effect  of  this  interaction  is 
similar  to  what  occurs  when  two 
sharply  tuned  circuits  are  closely 
coupled;  increasing  the  coupling 
broadens  the  frequency  response  of 
each  circuit  and  causes  a  shift  of 
two  initially  identical  peaks  to  one 
slightly  below  and  one  slightly 
above  the  original  peak  frequency. 
When  two  atoms  begin  to  overlap, 
the  interaction  between  the  shells 
broadens  the  energy  levels  found 
in  the  original  atom.  This  effect  is 
depicted  in  Fig.  1.  ; 

At  the  extreme  right  of  Fij^.  1 
are  shown  the  energy  levels  asso¬ 
ciated  with  the  original  widely 
spaced  atoms.  As  the  interatomic 
distance  is  decreased,  the  N  origin¬ 
ally  identical  energy  levels  broaden 
into  bands  having  N  levels  each  and 
spaced  somewhat  apart  in  energy. 

For  any  given  substance,  there  is 
a  particular  interatomic  distance 
characteristic  of  the  substance  at 
normal  temperature  and  pressure. 
Thus,  for  a  given  substance  under 
standard  conditions  we  are  not  con¬ 
cerned  with  the  complete  diagram 
shown  in  Fig.  1  but  only  the  part 


corresponding  to  the  interatomic 
distance  normal  for  the  substance 
at  1  atmosphere  and  20  *C.  Thus, 
the  section  of  Fig.  1  giving  the 
proper  interatomic  distance  for 
standard  conditions  can  be  replot¬ 
ted  as  shown  in  Fig.  2,  where  the 
energy  bands  are  shown,  not  as  a 
function  of  interatomic  distance, 
but  with  the  abcissa  indicating 
some  direction  in  the  crystal  itself. 

Figure  2  shows  the  distribution 
of  energy  bands  as  they  might 
occur  in  a  typical  semiconductor. 
The  properties  of  the  semiconductor 
are  determined  primarily  by  the 
width  of  the  forbidden  gap,  and 
whether  or  not  additional  energy 
levels  exist  in  it  because  of  impuri¬ 
ties  intentionally  or  unintentionally 
incorporated  in  the  material.  It 
might  be  suspected  from  comparing 
Fig.  1  and  2  that  application  of 
pressure  to  a  semiconductor  nar¬ 
rows  the  forbidden  gap  by  decreas¬ 
ing  the  spacing  between  atoms.  Sur¬ 
prisingly  enough,  this  is  not  always 
the  case.  In  germanium,  for  ex¬ 
ample,  application  of  pressure  wid¬ 
ens  the  forbidden  gap,  while  the  ap¬ 
plication  of  pressure  to  silicon 
yields  only  a  slight  decrea.se  in  its 
gap  width.  (On  the  other  hand,  at 
pressures  above  10*  bars  substances 


FIG.  1 — Energy  levels  are  plotted 
as  distance  between  atoms  with  n 
representing  a  value  of  spacing 
which  might  be  found  at  normal 
atmospheric  pressure 


become  metallic,  which  means  that 
eventually  the  gap  must  always  de¬ 
crease  with  pressure.) 

The  lowest  part  of  the  conduction 
band  in  silicon  consists  of  a  collec¬ 
tion  of  what  are  known  as  (100) 
states,  or  energy  levels.  The  effect 
of  pressure  is  to  move  the  energy 
of  these  states  and  those  of  the 
valence  band  closer  together;  that 
is,  the  pressure  decreases  the  for¬ 
bidden-gap  width.  In  germanium, 
the  bottom  part  of  the  conduction 
band  is  composed  of  three  types  of 
states:  (100)  states  which  are  sim¬ 
ilar  to  those  found  in  silicon,  (000) 
states  and  (111)  states. 

At  atmospheric  pressure  the 
(111)  are  the  lowest  states  in  the 
conduction  band  and,  hence,  de¬ 
termine  the  forbidden-gap  width. 
Pressure  applied  to  germanium 
moves  the  (000)  states  toward  in¬ 
creasing  energy  rapidly.  The 
(111)  states  also  increase  in  energy 
but  at  a  slower  rate.  However,  as 
in  silicon,  the  (100)  states  drift 
only  slightly  down  with  increasing 
pressure.  The  (111)  states,  which 
define  the  bottom  of  the  conduction 
band  at  atmospheric  pressure, 
move  away,  causing  the  forbidden- 
gap  width  to  increase.  The  (000) 
states  have  no  effect  on  the  gap 
width  because  they  start  higher 
than  the  (100)  states  and  move 
away  faster.  If  sufficient  pressure 
is  applied,  however,  say  between 
25,000  and  40,000  bars,  the  (111) 
states  move  up  so  far  that  the 
(100)  silicon-like  states  now  form 
the  lower  limit  of  the  conduction 
band.  At  any  higher  pressure,  the 
forbidden  gap  behaves  strikingly 
like  that  of  silicon.  Although  there 
is  no  direct  practical  application  for 
this  information  now,  knowledge  of 
this  behavior  provides  considerable 
information  about  why  silicon  and 
germanium  behave  electrically  and 
optically  as  they  do  even  at  atmos¬ 
pheric  pressure. 

Pressure  is  also  valuable  as  a 
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physical  parameter  for  research. 
Pressure  and  temperature  are 
fundamental  physical  variables. 
Measurement  of  silicon  and  ger¬ 
manium  as  a  function  of  tempera¬ 
ture  involves  two  things — a  change 
of  interatomic  spacing  because  of 
expansion  due  to  temperature,  and 
a  change  in  the  extent  to  which 
many  of  the  physical  processes  oc¬ 
curring  within  the  substance  are 
activated  by  the  temperature 
change.  Pressure  as  a  tool  of  in¬ 
vestigation  allows  the  effects  due  to 
a  change  in  interatomic  spacing  to 
be  observed  alone. 

Knowledge  of  the  behavior  of 
germanium  and  silicon,  for  example, 
correlates  very  well  with  observa¬ 
tions  on  the  alloys  of  these  elements. 
Adding  silicon  to  germanium 
and  producing  a  single  cry’stal 
from  the  resulting  solid  solution 
gives  a  substance  whose  behavior 
is  interpretable  in  terms  of  what 
is  known  about  the  two  materials 
separately. 

If  one  adds  silicon  to  germanium, 
the  forbidden-gap  width  of  the 
alloy  increases  ( with  increasing 
silicon  content)  from  that  of  pure 
germanium  to  that  of  pure  silicon. 
This  effect  is  linear  up  to  18-per¬ 
cent  silicon  in  germanium,  at  which 
concentration  an  abrupt  break 
occurs;  above  18  percent  the  change 
is  linear,  but  with  a  smaller  slope. 

The  interpretation  of  this  effect 
is  that  below  18  percent  the  for¬ 
bidden-gap  width  is  determined  by 
the  position  of  the  (Ill)  ger¬ 
manium  conduction-band  states,  but 
as  silicon  is  added  these  .states  move 
away  from  the  valence  band,  finally 
exposing  the  initially  higher-lying 
silicon  (100)  conduction-band 
states  at  about  18-percent  composi¬ 
tion.  Above  this  composition,  the 
gap  behavior  is  determined  by  the 
(100)  states,  with  the  addition  of 
more  silicon  having  the  effect  of 
driving  these  states  upward. 

When  pressure  is  applied  to  an 
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alloy,  it  is  found  that  alloys  below 
18-percent  silicon  behave  in  a  ger¬ 
manium-like  fashion  with  respect 
to  the  variation  of  gap  with  pres¬ 
sure;  above  18  percent  the  pressure 
variation  is  like  that  of  silicon 
(smaller)  and  in  the  opposite  direc¬ 
tion  to  that  of  germanium.  At 
preci.sely  18  percent  the  pressure 
variation  is  zero,  just  what  is  ex¬ 
pected  when  the  two  sets  of  states 
are  exactly  the  .same  distance  from 
the  valence  band.  Thus,  pre.ssure 
measurement  verifies  the  change¬ 
over  thought  to  occur  in  the.se  alloys. 

The  intermetallic  semiconductors 
are  binary  alloys  of  one  element 
from  each  of  the  two  columns  of  the 
periodic  table  flanking  the  carbon, 
silicon  and  germanium  column. 
These  alloys  have  behavior  pre¬ 
dictable  in  terms  of  the  behavior 
of  carbon,  silicon  and  germanium 
themselves.  In  fact,  there  is  a  cor¬ 


relation  between  altering  the  lattice 
constant  through  pressure  and 
through  alloying,  .so  that  alloying 
may  be  regarded  as  providing  a 
built-in  positive  or  negative  pres¬ 
sure,  as  was  shown  by  silicon-ger¬ 
manium  alloys.  Properly  selected 
intermetallic  alloys  can  give  pres¬ 
sure  behavior  almo.st  identical  to 
their  closest  elemental  relatives  in 
the  periodic  table. 

Other  work  on  the  effect  of  pres¬ 
sure  on  impurity  levels  in  the  for¬ 
bidden  gap  and  on  the  character¬ 
istics  of  E.saki  diodes  has  yielded 
considerable  information.  The  nor¬ 
mal  rectification  characteristic  of 
a  diode  is  given  by  the  well-known 
relation  1  =  1.  |exp  (gV/kT)  —  1] 
where  q  is  the  charge  of  the  elec¬ 
tron.  V  is  the  voltage  applied  to  the 
diode,  k  is  Boltzmann’s  constant 
and  T  is  the  ab.solute  temper¬ 
ature  of  the  diode.  The  constant 
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The  Role  of  High  Pressure 


New  materials  are  being  obtained  by  transformation,  densification  and  growth 
under  pressures  attained  by  recently  developed  high-pressure  techniques 


RECENT  TECHNOLOGY  has  created 
new  methods  of  generating  high 
pressures.  These  methods  enable  re¬ 
searchers  to  reach  pressures  of 
300,000  bars — 1/17  the  pressure 
estimated  to  exist  at  the  center  of 
the  earth.  As  a  result  of  experi¬ 
ments,  new  insight  is  being  gained 
into  the  action  of  semiconductors 
under  pressure,  the  use  of  pressure 
for  altering  physical  properties  of 
materials  and  effects  of  pressure  on 
the  growth  of  materials. 

Formation  of  a  crystalline  solid 
such  as  germanium  can  be  visual¬ 
ized  as  the  result  of  bringing  N 
atoms  in  an  orderly  three-dimen¬ 
sional  array  clo.ser  together  while 
maintaining  their  relative  positions. 
As  the  atoms  get  clo.se,  the  elec¬ 
trons,  which  exist  in  shells  of  vary¬ 
ing  energies  outside  each  nucleus, 
will  interact. 

One  effect  of  this  interaction  is 
similar  to  what  occurs  when  two 
sharply  tuned  circuits  are  closely 
coupled;  increasing  the  coupling 
broadens  the  frequency  response  of 
each  circuit  and  causes  a  shift  of 
two  initially  identical  peaks  to  one 
slightly  below  and  one  slightly 
above  the  original  peak  frequency. 
When  two  atoms  begin  to  overlap, 
the  interaction  between  the  .shells 
broadens  the  energy  levels  found 
in  the  original  atom.  This  effect  is 
depicted  in  Fig.  1. 

At  the  extreme  right  of  Fig.  1 
are  shown  the  energy  levels  asso¬ 
ciated  with  the  original  widely 
spaced  atoms.  As  the  interatomic 
distance  is  decreased,  the  N  origin¬ 
ally  identical  energy  levels  broaden 
into  bands  having  N  levels  each  and 
spaced  somewhat  apart  in  energy. 

For  any  given  substance,  there  is 
a  particular  interatomic  di.stance 
characteristic  of  the  substance  at 
normal  temperature  and  pressure. 
Thus,  for  a  given  substance  under 
standard  conditions  we  are  not  con¬ 
cerned  w’ith  the  complete  diagram 
shown  in  Fig.  1  but  only  the  part 


corresponding  to  the  interatomic 
distance  normal  for  the  substance 
at  1  atmosphere  and  20  "C.  Thus, 
the  .section  of  Fig,  1  giving  the 
proper  interatomic  distance  for 
standard  conditions  can  be  replot¬ 
ted  as  shown  in  Fig.  2,  where  the 
energy  bands  are  shown,  not  as  a 
function  of  interatomic  distance, 
but  with  the  abcissa  indicating 
some  direction  in  the  crystal  itself. 

Figure  2  shows  the  distribution 
of  energy  bands  as  they  might 
occur  in  a  typical  semiconductor. 
The  properties  of  the  semiconductor 
are  determined  primarily  by  the 
width  of  the  forbidden  gap,  and 
whether  or  not  additional  energy 
levels  exist  in  it  becau.se  of  impuri¬ 
ties  intentionally  or  unintentionally 
incorporated  in  the  material.  It 
might  be  suspected  from  comparing 
Fig.  1  and  2  that  application  of 
pressure  to  a  semiconductor  nar¬ 
rows  the  forbidden  gap  by  decreas¬ 
ing  the  spacing  between  atoms.  Sur¬ 
prisingly  enough,  this  is  not  always 
the  case.  In  germanium,  for  ex¬ 
ample,  application  of  pre.ssure  wid¬ 
ens  the  forbidden  gap,  while  the  ap¬ 
plication  of  pre.ssure  to  silicon 
yields  only  a  slight  decrease  in  its 
gap  width.  (On  the  other  hand,  at 
pressures  above  10'  bars  substances 


FIG.  1 — Energy  levels  are  plotted 
as  distance  between  atoms  with  r„ 
representing  a  value  of  spacing 
which  might  be  found  at  normal 
atmospheric  pressure 


become  metallic,  which  means  that 
eventually  the  gap  must  always  de- 
crea.se  with  pre.ssure.) 

The  lowest  part  of  the  conduction 
band  in  silicon  consists  of  a  collec¬ 
tion  of  what  are  known  as  (100) 
states,  or  energy  levels.  The  effect 
of  pressure  is  to  move  the  energy 
of  these  states  and  those  of  the 
valence  band  closer  together;  that 
is,  the  pressure  decreases  the  for¬ 
bidden-gap  width.  In  germanium, 
the  bottom  part  of  the  conduction 
band  is  composed  of  three  types  of 
states:  (100)  states  which  are  sim¬ 
ilar  to  those  found  in  silicon,  (000) 
states  and  (111)  states. 

At  atmospheric  pre.ssure  the 
(111)  are  the  lowest  states  in  the 
conduction  band  and,  hence,  de¬ 
termine  the  forbidden-gap  width. 
Pressure  applied  to  germanium 
moves  the  (000)  states  tow’ard  in¬ 
creasing  energy  rapidly.  The 
(111)  states  also  increase  in  energy 
but  at  a  slower  rate.  However,  as 
in  silicon,  the  (100)  states  drift 
only  slightly  down  with  increasing 
pressure.  The  (111)  .states,  w'hich 
define  the  bottom  of  the  conduction 
band  at  atmospheric  pressure, 
move  away,  causing  the  forbidden- 
gap  width  to  increase.  The  (000) 
states  have  no  effect  on  the  gap 
width  because  they  start  higher 
than  the  (100)  states  and  move 
away  faster.  If  sufficient  pressure 
is  applied,  however,  say  between 
25,000  and  40,000  bars,  the  (111) 
states  move  up  so  far  that  the 
(100)  silicon-like  states  now  form 
the  lower  limit  of  the  conduction 
band.  At  any  higher  pressure,  the 
forbidden  gap  behaves  strikingly 
like  that  of  silicon.  Although  there 
is  no  direct  practical  application  for 
this  information  now,  knowledge  of 
this  behavior  provides  considerable 
information  about  why  silicon  and 
germanium  behave  electrically  and 
optically  as  they  do  even  at  atmos¬ 
pheric  pressure. 

Pressure  is  also  valuable  as  a 
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physical  parameter  for  research. 
Pressure  and  temperature  are 
fundamental  physical  variables. 
Measurement  of  silicon  and  ger¬ 
manium  as  a  function  of  tempera¬ 
ture  involves  two  things — a  change 
of  interatomic  spacing  because  of 
expansion  due  to  temperature,  and 
a  change  in  the  extent  to  which 
many  of  the  physical  processes  oc¬ 
curring  within  the  substance  are 
activated  by  the  temperature 
change.  Pressure  as  a  tool  of  in¬ 
vestigation  allows  the  effects  due  to 
a  change  in  interatomic  spacing  to 
be  observed  alone. 

Knowledge  of  the  behavior  of 
germanium  and  silicon,  for  example, 
correlates  very  well  with  observa¬ 
tions  on  the  alloys  of  these  elements. 
Adding  silicon  to  germanium 
and  producing  a  single  cry.stal 
from  the  resulting  solid  solution 
gives  a  substance  whose  behavior 
is  interpretable  in  terms  of  what 
is  known  about  the  two  materials 
separately. 

If  one  adds  silicon  to  germanium, 
the  forbidden-gap  width  of  the 
alloy  increases  ( with  increasing 
silicon  content)  from  that  of  pure 
germanium  to  that  of  pure  silicon. 
This  effect  is  linear  up  to  18-per¬ 
cent  silicon  in  germanium,  at  which 
concentration  an  abrupt  break 
occurs;  above  18  percent  the  change 
is  linear,  but  with  a  smaller  slope. 

The  interpretation  of  this  effect 
is  that  below  18  percent  the  for¬ 
bidden-gap  width  is  determined  by 
the  position  of  the  (111)  ger¬ 
manium  conduction-band  .states,  but 
as  silicon  is  added  these  states  move 
away  from  the  valence  band,  finally 
exposing  the  initially  higher-lying 
silicon  (100)  conduction-band 
states  at  about  18-percent  composi¬ 
tion.  Above  this  composition,  the 
gap  behavior  is  determined  by  the 
(100)  states,  with  the  addition  of 
more  silicon  having  the  effect  of 
driving  these  states  upward. 

When  pressure  is  applied  to  an 
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alloy,  it  is  found  that  alloys  below 
18-percent  silicon  behave  in  a  ger- 
manium-like  fashion  with  respect 
to  the  variation  of  gap  with  pres¬ 
sure;  above  18  percent  the  pressure 
variation  is  like  that  of  silicon 
(smaller)  and  in  the  opjwsite  direc¬ 
tion  to  that  of  germanium.  At 
preci.sely  18  percent  the  pressure 
variation  is  zero,  just  what  is  ex¬ 
pected  when  the  two  sets  of  states 
are  exactly  the  .same  distance  from 
the  valence  band.  Thus,  pre.ssure 
measurement  verifies  the  change¬ 
over  thought  to  occur  in  the.se  alloys. 

The  intermetallic  .semiconductors 
are  binary  alloys  of  one  element 
from  each  of  the  two  columns  of  the 
periodic  table  flanking  the  carbon, 
silicon  and  germanium  column. 
The.se  alloys  have  behavior  pre¬ 
dictable  in  terms  of  the  behavior 
of  carbon,  silicon  and  germanium 
themselves.  In  fact,  there  is  a  cor¬ 


relation  between  altering  the  lattice 
constant  through  pressure  and 
through  alloying,  .so  that  alloying 
may  be  regarded  as  providing  a 
built-in  positive  or  negative  pres¬ 
sure,  as  was  shown  by  silicon-ger¬ 
manium  alloys.  Properly  selected 
intermetallic  alloys  can  give  pres¬ 
sure  behavior  almost  identical  to 
their  closest  elemental  relatives  in 
the  periodic  table. 

Other  work  on  the  effect  of  pres¬ 
sure  on  impurity  levels  in  the  for- 
bidd£*n  gap  and  on  the  character¬ 
istics  of  Flsaki  diodes  has  yielded 
considerable  information.  The  nor¬ 
mal  rectification  characteristic  of 
a  diode  is  given  by  the  well-known 
relation  1  =  1.  |exp  (gV/kT)  —  1] 
where  q  is  the  charge  of  the  elec-, 
tron.  V  is  the  voltage  applied  to  the 
diode,  k  is  Boltzmann’s  constant 
and  T  is  the  ab.solute  temper¬ 
ature  of  the  diode.  The  con.stant 
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I.  is  known  as  the  reverse  satura¬ 
tion  current — the  small  thermally- 
jrenerated  current  which  flows  when 
the  rectifier  is  strongly  reverse 
biased.  The  logarithm  of  /.  is 
proportional  to  the  forbidden-gap 
width  of  the  .semiconductor  used, 
providing  the  temperature  does  not 
get  too  high.  More  specifically,  the 
diode  equation  can  be  written  as 
I  =  A  exp  (—  E,/kT)  fexp 

<qv/kT)  -  n 

where  A  is  roughly  a  constant.  It 
is  now  easy  to  see  that  if  constant 
current  is  pas.sed  through  the  diode 
at  a  fairly  high  voltage  in  the  for¬ 
ward  direction,  that  is,  where  the 
exponential  in  the  bracket  is  large 
compared  to  one,  and  the  voltage 
across  the  diode  is  measured  as 
pre.ssure  on  the  diode  is  varied, 
q  dV /dp  =  dEjdp. 

In  other  words,  the  voltage 
change  will  be  proportional  to  the 
change  in  forbidden-gap  width  with 
pressure.  This  relation.ship,  which 
was  developed  and  u.sed  some  years 
ago  for  one  of  the  fir.st  measure¬ 
ments  of  the  gap  shift  in  ger-- 
manium,  was  measured  again  re¬ 
cently'  in  the  large-forward-bias 
region  of  a  germanium  Esaki  diode. 
The  voltage  dependence  turned  out 
to  exhibit  exactly  the  pre.ssure  de¬ 
pendence  of  the  forbidden-gap 
width  found  earlier  in  bulk  ger¬ 
manium.  The  curve  follows  the 
behavior  of  the  (111)  states  mov¬ 
ing  away  at  lower  pressures,  while 
at  higher  pressures  the  more  sta¬ 
tionary  (100)  states  begin  to  have 
their  influence.  The  agreement  is 
excellent,  almost  too  good,  because 
other  parts  of  the  Esaki  diode  char¬ 
acteristics®  *  exhibit  peculiarities 
which  aren’t  understood  at  this 
time  even  at  normal  atmospheric 
pressure.  These  other  quirks  are 
being  investigated  as  a  function  of 
pressure  too,  in  the  hope  of  under¬ 
standing  how  they  arise. 

The  use  of  high  pressure  to  re¬ 
move  voids  in  sintered  or  com¬ 
pressed,  ceramic  or  metallic,  mate¬ 
rials  may  lead  to  denser  or  stronger 
materials  with  better  electrical 
properties  than  are  now  available. 

Use  of  high  pressure  to  convert 
normally  insulating  or  semiconduct¬ 
ing  substances  to  metals  is  not 
practical  at  this  time,  because  of 
the  extremely  high  pressures  re¬ 
quired  and  because  the  reactions 


are  reversible.  Transformations  of 
other  types,  however,  are  possible 
in  solids.  Although  relati\’ely  few 
solids  have  been  investigated,  there 
is  some  chance  of  developing  new 
materials  by  this  means.  A  solid 
may  have  a  stable  arrangement  of 
atoms  which  nonetheless  can  be 
changed  into  another  configuration 
by  application  of  pressure.  The 
new  form  may  not  necessarily  re¬ 
vert  to  the  original  when  the  pres¬ 
sure  is  removed;  such  a  trans¬ 
formation  is  an  irreversible  change 
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FIG.  2 — Energy  levels  in  a  typical 
pure  semiconductor 


of  state  and  the  new  state  may 
have  radically  different  properties 
from  the  original  state. 

For  example,  if  ordinary  white 
or  yellow  phosphorus  is  subjected 
to  a  pressure  of  about  12,000  or 
13,000  bars  with  a  temperature  of 
200  C,  the  phosphorus  is  converted 
to  a  black  form,  much  like  graphite 
in  appearance  and  with  a  density  of 
2.67  compared  to  1.9  for  yellow 
phosphorus.  The  material  is  .stable; 
at  atmospheric  pressure  and 
temperature  and  sealed  in  glass  to 
prevent  oxidation,  it  can  be  kept 
indefinitely  without  change.  More 
intere.stingly,  this  material  is  a 
semiconductor,  while  the  other 
forms  are  not.  R.  W.  Keyes  has 
found  that  the  energy  gap  at  room 
temperature  is  about  0.33  electron 
volt,  smaller  than  that  of  ger¬ 
manium,  which  is  0.65  electron  volt. 


Measurement  of  the  electron  and 
hole  mobility  in  his  samples,  all  of 
which  turned  out  to  be  p-type, 
yielded  220  cm®  per  volt-sec  and  350 
cm®  per  volt-sec,  respectively. 

These  properties  as  they  stand 
make  black  phosphorus  of  little  use 
except  possibly  for  transistor  de¬ 
vices  which  operate  only  at  sub-zero 
temperature  (for  which  there  is  no 
known  demand).  Since  this  is  pos¬ 
sibly  the  only  new  semiconductor 
.stemming  from  high-pressure  work 
to  date,  it  cannot  be  said  that  high- 
pressure  investigations  have  led  to 
materials  of  use  to  electronics  en¬ 
gineers,  but  the  possibility  of  a  fu¬ 
ture  development  should  not  be 
discounted. 

Interest  in  high  pressure  has 
boomed  since  1955  when  (Jeneral 
Electric  announced  the  successful 
growth  of  diamonds  under  pres¬ 
sure.  The  main  application  of  syn¬ 
thetic  diamonds  has  been  to  grind¬ 
ing  material;  however,  doping 
.studies  are  underway.  Such  studies 
may  lead  to  the  ability  to  make 
n-type  and  p-type  diamond,  and 
po.ssibly  even  p-n  junctions.  Thus, 
diamond  might  have  value  as  a 
high-temperature  semiconductor, 
although  its  rather  low  decomposi¬ 
tion  temperature  and  high  cost 
probably  would  limit  its  utility. 

Yet  another  material  grown 
under  high  pre.ssure  is  a  cubic  form 
of  boron  nitride,  which  is  as  hard 
as  diamond  and  more  stable. 
Furthermore,  boron  nitride  is 
probably  a  .semiconductor,  though 
little  has  been  done  to  investigate 
its  properties.  Garnets  and  other 
minerals  have  been  grown  under 
high  pressure  also. 

Not  only  are  extremely  high  pres¬ 
sures  of  value  in  producing  new 
materials  or  materials  not  previ¬ 
ously  grown  by  man.  but  moderate, 
or  even  low  pressures,  can  aid  crys¬ 
tal  growth,  particularly  in  attempt¬ 
ing  to  grow  materials  known  to 
sublime  rather  than  melt  when 
heated  at  atmospheric  pressure. 
Zinc  sulfide  and  cadmium  sulfide 
have  both  been  grown  under 
pressure. 
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Tunnel  Diode 
F-M  Wireless 
Microphone 


Unit  operates 

in  the  conventional  f-m  band  with 
a  range  of  50  to  100  feet. 

In  this  multifunction  circuit  the 
tunnel  diode  is  also  the  a-f  amplifier 


The  author  wears  the  f-m  wireless  microphone 
clipped  on  a  pocket  during  a  classroom  lecture 


The  longer  of  the  two  tun¬ 
nel  diode  microphones  is 
the  model  with  two  diodes 
in  cascade;  the  shorter  one 
has  a  single  diode 
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Besides  the  many  desired  prop¬ 
erties  of  tunnel  diodes,  such  as  high 
speed,  wide  band,  and  compactness, 
it  differs  from  other  electronic  ac¬ 
tive  devices  in  that  it  is  a  two- 
terminal  bilateral  element.  It  is  a 
negative-resistance  device  with  no 
preferred  direction  of  signal  flow. 
This  unique  property  is  commonly 
thought  of  as  undesirable.  For  ex¬ 
ample,  in  amplifiers  and  switching 
circuits  this  presents  the  difficult 
problem  of  coupling  and  isolation 
of  output  from  input.  However,  this 
property  can  be  used  advanta¬ 
geously  to  obtain  multifunction  cir¬ 
cuits.  In  a  converter  a  tunnel  diode 
can  be  used  as  an  i-f  amplifier,  local 


oscillator,  mixer  and  1-f  amplifier'  *. 
In  an  oscillator,  a  tunnel  diode  may 
be  coupled  to  two  or  more  resonant 
circuits  to  produce  oscillations  of 
different  frequencies  and  their 
beats’  *.  The  multifunction  circuit 
is  another  avenue  toward  minia¬ 
turizing  electronic  equipment. 

However,  a  closer  look  at  the 
possibility  of  devising  multifunc¬ 
tion  circuits  indicates  that,  again, 
the  separation  of  signals  into  dif¬ 
ferent  functions  is  the  great  prob¬ 
lem.  Unless  the  mixing  of  signals  is 
desired,  or  the  signals  can  be 
separated  by  established  techniques, 
the  multifunction  circuit  will  re¬ 
main  an  avenue  with  a  big  detour 


THIS  F-M  oscillator-modulator  unit 
using  a  single  tunnel  diode  is  capa¬ 
ble  of  producing  a  35-Kc  frequency 
deviation  per  mv  of  modulating 
signal  without  any  variable  react¬ 
ance  element.  The  te.sted  90-Mc  f-m 
unit,  fed  from  a  dynamic  micro¬ 
phone,  has  a  range  of  50  to  100  feet. 
The  total  unit  including  battery  and 
microphone  can  be  packed  in  3  x  i 
X  i  inch.  In  the  laboratory  model 
the  same  tunnel  diode  is  used  as  the 
audio  frequency  amplifier.  A  gain 
of  3  to  5  can  be  obtained. 


FIG.  1 — Tunnel  diode  oscillator  circuit  (A);  tunnel  diode  static  characteristic  (B)  equivalent  circuits  of  the  tunnel 
diode  oscillator  (C  and  D);  frequency  and  dF/dV  plotted  against  bias  (E);  modulator  circuit  of  f-m  oscillator  (F); 
and  d-c  characteristics  of  a  tunnel  diode  oscillator;  the  dashed  curve  indicates  the  characteristic  ivith  no  oscillation  (G) 


sijrn.  Since  the  separation  of  signals 
with  large  frequency  difference  is 
a  well-known  technique,  multifunc¬ 
tion  circuits  involving  signals  of 
different  frequencies  would  be  pos¬ 
sible  with  the  present  technique. 
Converters  and  tone-modulated  r-f 
oscillators  are  the  two  examples 
that  agree  with  this  reasoning. 
Modulators,  the  reverse  operation 
of  the  converter,  also  satisfy  the 
above  requirement.  Research  on 
tunnel  diode  a-m  and  f-m  circuits 
proves  that  multifunction  circuits 
for  modulators  are  possible.  This 
article  will  discuss  the  circuits  to 
produce  an  f-m  signal  with  a  single 
tunnel  diode. 

The  oscillator  circuit  shown  in 
Fig.  lA  consi.sts  of  the  d-c  supply, 
the  resonant  circuit,  and  the  tunnel 
diode  D.  The  d-c  supply  should  bias 
the  diode  D  in  its  negative  resist¬ 
ance  region  and  R  should  be  smaller 
than  the  value  of  minimum  nega¬ 
tive  resistance  of  the  diode,  R„.  The 
static  characteristic  of  the  tunnel 
diode  and  its  .sectional  linearized 
approximate  characteristic  are 
shown  in  Fig.  IB.  together  with  the 
d-c  load  line.  The  a-c  equivalent 
circuit  of  the  oscillator  using  the 
linearized  characteristic  is  shown 
in  Fig,  1C,  which  in  turn  can  be 


simplified  to  the  series  resonant 
circuit  in  Fig.  ID.  Here  the  R,, 
and  r„  are  no  longer  con.stant  but 
functions  of  frequency.  At  the 
resonant  frequency  of  the  circuit 
f,  =  l/2n-\/,,'  if  IK/I  =  Ri'  the  cir¬ 
cuit  will  have  an  infinite  Q  =  1  ' 
f?(V/  >.  where  R,  =  R,'  (-R,,')  — 

O.  If  the  oscillation  is  started  it  will 
be  su.stained.  If  1/2/1  >  R,'  the  os¬ 
cillation  will  grow  until  it  is  limited 
by  nonlinearities  that  will  reduce 
the  average  R,  over  a  cycle  of 
o.scillaticn  to  the  value  of  R,,. 

The  first  case  is  not  a  stable  one. 
If  R,'  is  varied  due  to  a  change  of 
surroundings  the  o.scillation  will 
decay  and  finally  die.  The  second 
case  includes  mo.st  of  the  practical 
oscillators.  However,  the  frequency 
now  will  be  smaller  than  The 
parameters  determining  the  actual 
frequency  will  be:  (1)  L  and  C, 

(2)  /?,.  or  Ri'  (including  the  losses 
in  coil,  capacitor  and  radiation), 

(3)  /2,  and  C.  (or  R/  and  C/),  and 

(4)  the  nonlinear  characteristic  of 
the  diode  in  the  range  of  voltage 
and  current  swing  of  existing 
oscillation. 

The  first  set  of  parameters  is  the 
one  most  commonly  used  to  vary 
the  frequency  of  an  oscillator.  It 
requires  controllable  reactances. 


The  .second  .set  is  generally  con¬ 
sidered  as  a  perturbance  rather 
than  a  controlling  factor.  The  third 
and  fourth  parameters  depend  on 
the  type  of  tunnel  diode  u.sed.  For 
a  given  diode  they  are  bias-.sensi- 
tive.  It  is  reported  that  (’„  decrea.ses 
with  increasing  bias  in  the  nega¬ 
tive-resistance  region  of  german¬ 
ium  tunnel  diodes".  If  A',  and  the 
nonlinearities  remain  constant,  the 
frequency  should  increa.se  with  in¬ 
creased  bias.  This  general  tendency 
is  verified  experimentally,  but  it  is 
believed  that  the  nonlinearity  of 
the  positive  resistance  region  of  the 
tunnel  diode  characteri.stic  has  an 
important  role  in  determining  the 
relationship  between  frequency  and 
bias  voltage. 

An  experimental  te.st  of  the  cir¬ 
cuit  in  Fig.  lA  verified  the  above 
reasoning  and  indicated  that  the 
frequency  is  strongly  dependent  on 
bias.  The  data  obtained  from  an 
89.4-Mc  oscillator  using  a  General 
Electric  lN-2941  1-ma  tunnel  diode 
is  represented  bj'  the  curves  in  Fig. 
IE.  The  .solid-line  curve  is  the 
frequency-bias  relation.  The  dashed- 
line  curve  is  the  approximate  rela¬ 
tionship  between  dF /dV  and  bias. 
It  is  observed  that  for  maximum 
frequency  stability  the  diode  should 
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be  biased  near  0.21  v,  while  for 
maximum  dF,dV,  the  diode  should 
be  biased  at  0.13  or  0.3  v.  In  both 
cases  the  dF/dV  is  about  35  Kc/mv. 
Near  0.1 3-v  bias,  dF/dV  is  nearly 
con.stant,  but  near  0.3-v  bias  dF/dV 
drops  off  sharply  from  both  aides. 

Ba.sed  on  the  .study  of  the  experi¬ 
mental  data,  an  f-m  oscillator- 
modulator  circuit  was  desijrned  and 
is  showm  in  Fif?.  IF.  The  parallel 
combination  of  R,  —  /?.  is  less  than 
the  value  of  the  negative  resistance 
of  the  tunnel  diode  and  the  diode  is 
biased  at  0.13  v.  A  modu’atinfr 
source  or  a  dynamic  microphone.  M, 
is  connected  across  the  bias  circuit 
throujfh  the  blocking  capacitor  C, 
to  provide  the  modulatincr  sijrnal. 
The  microphone  converts  the  sounds 
into  a  voltajre  across  the  bias  re¬ 
sistance,  and  by  means  of  the  tun¬ 
nel  diode  produces  the  frequency 
deviation. 

The  f-m  is  produced  by  the 
variation  of  bias  voltajje.  The 
dF/dV  is  not  frequency-.sensitive. 
This  circuit  should  be  able  to  prive 
uniform  modulation  over  a  wide 
band  until  the  stray  capacitance  in 
the  circuit  alters  the  effective  dV 
applied  to  the  tunnel  diode.  How¬ 
ever,  the  dF/dV  is  bias-.sensitive. 
It  is  sensitive  to  the  amplitude  of 
the  modulating  signal.  If  the  bias 
is  properly  selected  it  has  the  effect 
of  a  compressor  in  that  for  high- 
level  signals  the  average  dF  fdV  will 
be  smaller  than  the  dF  'dV  produced 
by  low-level  signals. 

When  the  R  =  R,R./(R,  +  R.) 
is  properly  .selected,  the  tunnel 
diode  acts  as  an  audio-frequency 
amplifier.  The  current  gain  is 
/?„/(/?„  —  R)  if  the  source  has  a 
high  impedance  and  is  connected  in 
parellel  with  R  and  the  diode".  If 
Rn  is  nearly  equal  to  R  the  gain  can 
be  large.  However,  in  the  pre.sent 
case,  the  gain  cannot  be  made  large 
because  w’hen  oscillation  is  present 
the  .static  characteristic  changes  as 
Fig.  IG  shows*.  Resistance  /?,  is 
now  different  from  Marger  than) 
the  value  measured  without  oscilla¬ 
tion.  If  the  circuit  is  designed  to 
give  high  audio  gain,  the  load  line 
fi  in  Fig.  IG  will  cross  the  tunnel 
diode  characteri.stic  at  more  than 
one  point.  The  oscillations  may  not 
be  .stable.  When  the  audio  signal  is 
large,  the  amplified  audio  may 
swing  the  operating  range  out  of 


the  o.scillating  region  and  the  o.scil- 
lation  would  stop.  When  the  input 
signal  is  limited  to  .small  values  a 
gain  of  5  is  obtainable  from  the 
tunnel  diode. 

For  practical  applications  the 
dynamic  range  of  audio  signals 
should  be  large.  To  secure  reliable 
.stable  operation  the  a-f  amplifier 
function  of  the  tunnel  diode  is  not 
used  to  its  full  capacity.  A  transis¬ 
tor  is  used  to  amplify  the  audio  sig¬ 
nal  and  at  the  same  time  to  provide 
the  bias  for  the  tunnel  diode.  The 
tested  circuit  is  shown  in  Fig.  2A. 
A  1-ma  germanium  tunnel  diode  is 
used  with  a  three-inch  antenna. 
Coil  L  is  about  6  ^h,  wound  of  No. 
18  silver-plated  wire  with  seven 
turns  in  one  inch,  and  one-quarter 
inch  in  diameter.  Capacitance  C  is 
an  18-pf  fixed,  in  parallel  with  a 
10-pf  adjustable.  The  unit  has  a 


(A) 


A-TUNER  OUTPUT  WITHOUT 
OE-EMPHASIS  CIRCUIT 


(B) 


FIG.  2 — Cirrnit  of  f-m  wirelesK  mi¬ 
crophone  (A);  freijuenry  reHponne 
of  the  f-m  loop;  and  circuit  of  the 
enecade  oerillntor  and  f-m  modula¬ 
tor  (C)  using  two  tunnel  diodes 


range  of  about  50  feet  with  little 
noi.se.  The  frequency  response 
measured  from  the  output  of  a 
tuner  with,  as  well  as  without,  a 
de-emphasis  circuit  is  plotted  in 
Fig  2R.  If  pre-emphasis  is  desired, 
the  diode  1N34A  in  Fig.  2A  may  be 
replaced  by  the  /?,C,  parallel  circuit 
shown  by  the  dotted  lines.  The  R-C 
time  constant  should  be  75  psec. 
When  the  input  impedance  of  the 
transi.stor  stage  is  z,,  and  the  out¬ 
put  impedance  of  the  microphone  is 
2.,  then  in  order  to  have  a  15-Kc 
bandwidth  between  the  3-db  point.s, 
Rt  should  be  equal  to  9(2,  -f  z.). 
For  a  smaller  bandwidth  the  value 
of  Ri  may  be  reduced,  keeping  the 
R,C,  product  at  75  ^sec. 

A  test  was  performed  to  check 
the  rea.soning  discussed  .previously 
concerning  the  df/dV-bias  relation. 
An  audio  tone  was  kept  at  a  con¬ 
stant  amplitude  of  5  mv  peak-to- 
peak  and  constant  frequency  of 
1,000  cps.  The  bias  was  varied  from 
0.1  to  0.32  v.  The  relative  output 
of  the  tuner  was  recorded  and 
plotted  in  Fig.  IE.  The  experi¬ 
mental  results  checked  well  with 
the  dF/dV  curve  obtained  from  the 
frequency  bias  curve. 

An  oscillator  with  an  inductance 
in  series  with  the  main  tank  circuit 
was  also  tested  and  found  to  give 
satisfactory  results.  To  increa.se  the 
r-f  output  and  to  extend  the  radio 
range,  an  oscillator  using  two  ca.s- 
cade  2-ma  germanium  tunnel  diodes 
was  built  with  performance  com¬ 
parable  to  the  single  tunnel  diode 
circuit  and  with  a  range  of  over  100 
ft.  Its  circuit  diagram  is  given  in 
Fig.  2C.  Coil  L  is  about  5  ^ih,  half 
an  inch  long  and  a  quarter  inch  in 
diameter,  with  five  turns.  Capaci¬ 
tance  C  is  a  45-pf  trimmer  .set  at 
24  pf. 
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Designing  Antennas  to  Include 

Parametric  amplifier  ifi  incorporated  within  cylindrical  half-wave  dipole  antenna. 
Received  signal  can  he  amplified  at  point  of  interception  and  outjmt  made 
available  in  shielded,  balanced  or  unbalanced,  low-wipedance  transmission  line 


By  ALBERT  D.  FROST, 


KFFECTIVE  TRACKING  of  satellites 
and  space  vehicles  using  Doppler 
shift  techniques  requires  adequate 
received  signal  strength.  Of  more 
importance  than  the  absolute  signal 
level  is  the  ratio  of  signal  to  total 
noise  present  in  the  receiver  output. 

In  an  effort  to  eliminate  the  com¬ 
ponent  of  total  noise  due  to  internal 
receiver  noise,  the  Antenna  Systems 
Laboratory  of  the  University  of 
Xevv  Hampshire  has  been  develop¬ 
ing  several  forms  of  parametric 
amplifiers  suited  to  tracking  appli¬ 
cations  at  frequencies  used  by  U.  S. 
satellites  and  space  probes.  In  par¬ 
ticular,  efforts  have  been  toward 
using  stripline  circuit  techniques. 

Initial  work  resulted  in  several 
preamplifier  models  for  use  above 
200  Me  employing  a  design  based 
on  the  Harris  amplifier,'  which  u.ses 
a  shorted  quarter-wave  line  section 
to  provide  the  required  resonant 
region.  However,  at  108  Me  the 
etched  circuit  device  w’as  ineffi¬ 
ciently  large  and  unlikely  to  provide 
a  competitive  unit. 

It  was  at  this  point  that  the  con¬ 
cept  was  evolved  of  incorporating 
the  parametric  amplifier  configura¬ 
tion  within  a  cylindrical  half-wave 
dipole  and  providing  the  required 
resonant  regions  internally  by  add¬ 
ing  a  coaxial  center  conductor  as 
shown  in  Fig.  IB.  The  outer  cylin¬ 
der  is  the  dipole  antenna  and  ac¬ 
quires  the  signal.  At  resonance  it 
provides  an  alternating  charge  con¬ 
centration  at  the  ends. 

Variable  reactance  elements  be¬ 
tween  the  outer  cylinder  and  the 
inner  coaxial  region  are  in  the  form 
of  voltage-variable  capacitances  pro¬ 
duced  by  reverse-biased  LV  804  or 
HPA2800  diodes.’  The  inner  region 
exhibits  a  family  of  TE^f  reso- 
fiances  corresponding  to  the  rela¬ 
tively  high-impedance  transverse 
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boundary  conditions  at  each  end  of 
the  dipole.  The  mode  of  operation 
is  that  in  which  the  output  signal 
is  derived  at  the  same  frequency 
as  the  input  signal  Variation  in 
the  reactance  element  is  produced 
by  a  large  amplitude  pumping  sig¬ 
nal  /p.  A  resonance  region  must 
also  be  provided  for  the  so-called 
idler  component,  /«,  at  /,  =  /,  —  f.. 

As  shown  in  Fig.  IB,  the  center 
conductor  is  divided  into  two  halves 
with  a  thin  insulating  layer  between 
the  sections.  This  electrical  separa¬ 
tion  is  necessary  to  permit  separate 
bias  adjustments  of  opposite  polar¬ 
ity  to  be  made  for  each  of  the  two 
diodes.  The  lowest  or  fundamental 
resonance  of  the  interior  region 
must  correspond  to  the  operating 
or  signal  frequency.  The  location 
of  this  resonant  condition  is  estab¬ 
lished  basically  by  the  length  and 
propagation  constant  of  the  coaxial 
region.  In  this  case  the  location  is 
also  influenced  significantly  by  the 
shunting  reactance  of  the  para¬ 
metric  diodes,  the  dielectric  effect 
of  the  center  conductor  supports, 
the  impedance  reflected  through  the 
output  coupling  loop  and  the  net 
series  reactance  across  the  gap  in 
the  center  conductor.  It  is  through 
control  of  the  latter  reactance  that 
the  necessary  tuning  adjustment  is 
made.  A  pumping  signal  is  applied 
in  phase  to  both  diodes  through  the 
center  conductor  by  a  twin-contact 
coaxial  connector  fUG-103A/U)  in¬ 
dicated  as  P,  in  Fig.  IB. 

The  complete  network  is  shown 
schematically  in  Fig.  1C.  The 
branch  L.  C,  is  series  resonant  in 
the  vicinity  of  f.  and  by  adjustment 
can  provide  a  positive  or  negative 
impedance  to  yield  a  net  gap  im¬ 
pedance  for  cavity  resonance  at  f,. 
Bias  is  applied  through  inductors 
Lb  which  are  self-resonant  at  fp. 
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Capacitors  C'  serve  as  r-f  bypass 
paths.  The  pumping  frequency  is 
selected  to  correspond  to  an  even- 
order  resonance  mode  such  as  the 
sixth.  Due  to  the  influence  of  the 
shunting  end-capacitance  and,  to  a 
slight  extent,  the  gap  reactance, 
this  mode  is  located  at  a  frequency 
somewhat  below  6f..  Adjustment  of 
the  fifth  order  TEM  resonance  to 
equal  (f,  —  f.)  is  accomplished  by 
adjusting  the  L,  C,  branch  .so  that 
the  combined  effect  of  these  ele¬ 
ments  and  the  others  in  this  net¬ 
work  provide  the  appropriate  gap 
reactance  at 

The  signal  output  is  extracted  by 
a  loop  oriented  to  enclose  a  portion 
of  the  circumferential  magnetic 
field  within  the  coaxial  region. 
Stripline  sections  external  to  the 
resonant  region  connect  the  ends  of 
the  loop  to  a  twin  coaxial  contact 
plug  P..  These  sections  can  also 
serve  for  impedance  transformation 
or  incorporation  of  an  idler  fre¬ 
quency  filter  array.  It  is  important 
that  the  idler  component  circulate 
in  a  resonant  region  having  min¬ 
imum  losses  since  the  presence  of 
such  loss  will  re.sult  in  reduced  gain 
and  increased  self-noise  in  the  out¬ 
put.  These  losses  can  arise  from 
resistive  lo.s.ses,  radiation  or  the  ex¬ 
traction,  and  subsequent  dissipa¬ 
tion.  of  a  portion  of  the  idler 
through  coupling  to  the  signal  out¬ 
put  loop. 

To  reduce  the  last  mentioned  loss 
mechani.sm,  the  output  loop  is  con¬ 
structed  with  an  effective  length 
equal  to  a  full  wavelength  at  the 
selected  idler  frequency.  If  neces¬ 
sary,  a  low-pass  filter  with  its  cut¬ 
off  frequency  above  f,  can  be  in¬ 
cluded  in  the  output  line  which 
should  be  terminated  so  as  to  reflect 
a  matched  resistive  load  into  the  co¬ 
axial  cavity  at  the  signal  frequency. 
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Parametric  Amplifiers 


FIG.  1 — 1‘aramrfric  amplifier  nntrtnia  for  10H  Me  (A)  has  coaxial  center  conductor  and  output  cotipling  loop  (B); 
coupling  network  (C)  between  pumping  signal  source  and  midpoint  gap  in  center  conductor  includes  bias  connections 
and  tuning  elements  for  adjusting  required  cavity  resonances 


In  a  controlled  negative-resistance 
device  with  an  input  and  output  at 
the  same  frequency,  care  must  be 
exercised  to  hold  the  pump  level  at 
the  minimum  required  to  achieve 
desired  gain  and  to  optimize  the  lo¬ 
cation  of  the  pumping  signal  fre¬ 
quency  and  the  idler  as  discussed 
above.  A  typical  curve  of  gain  of 
a  parametric  amplifier  antenna  over 
a  pa.ssive  dipole  of  the  same  length 
is  shown  as  a  function  of  frequency 
in  Fig.  2. 

Simultaneous  application  of  a 
forward  bias  to  each  parametric 
diode  results  in  a  decrease  in  ampli¬ 
fier  gain  of  40  to  ")0  db.  This  is  due 
to  inhibition  of  the  parametric  am¬ 
plification  action  and  detuning  of 
the  interior  re.sonant  cavity.  By 
superimposing  a  switching  wave  on 
the  operating  bias,  it  is  possible  to 
switch  or  gate  an  amplifier  at  a 
periodic  rate  or  to  .selectively  switch 
a  group  of  such  antennas  in  a  de¬ 
sired  sequence.  The  switching 
waveform  amplitude  must  be  suffi¬ 
cient  to  produce  low  forward  resist¬ 


ance  (the  OFF  condition)  while  not 
e.xceeding  maximum  current  limita¬ 
tions.  Initial  experiments  have  used 
switching  rates  up  to  20  Kc,  and 
at  that  point  appear  to  be  limited 
in  effectiveness  only  by  the  band¬ 
width  of  the  a.ssociated  receiver. 

In  summary,  the  parametric  am¬ 
plifier  antenna  permits  amplifica¬ 
tion  of  a  received  signal  directly 
at  the  point  of  initial  interception, 
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FIG.  2 — Gain  relative  to  that  of 
passive  dipole  designed  for  108  Me 


either  as  a  dipole  or  as  the  signal 
collecting  element  in  a  Yagi,  di.sk- 
on-rod  or  other  surface-wave  array 
or  at  the  focus  of  a  parabola.  The 
bias  requirements  for  the  diodes 
present  a  means  whereby  the  an¬ 
tenna  amplifier  can  be  switched  on 
or  off  as  desired.  An  unmodulated 
input  signal  can  l)e  chopped  at  a 
.selected  rate  for  filtering  and  syn¬ 
chronous  detection  in  the  associated 
terminal  equipment. 

Other  forms  of  the.se  antennas 
using  quarter-w’ave  dipoles  or  dual 
ground-plane  slots  are  now  under 
investigation. 

The  author  appreciates  the  con¬ 
tributions  made  by  R.  R.  Clark 
and  R.  Harrington.  This  work  was 
carried  out  under  the  spon.sorship 
of  the  Air  Force  Cambridge  Re- 
.search  Center,  Electronics  Research 
Directorate. 
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Precision  Ultrasonic  Velocity 
Measurements 

By  ROBERT  L.  FORGACS, 

Scientific  Laboratory. 

Ford  Motor  Company. 

Dearborn.  Michigan 


ONE  TECHNIQUE  for  precision 
measurement  of  ultrasonic  veloc¬ 
ity  in  liquids  and  solids  uses  a  sing- 
around  sy.stem.  This  article  de¬ 
scribes  an  improved  sing-around 
system’  that  is  capable  of  detecting 
ultrasonic  velocity  changes  two 
orders  of  magnitude  smaller  than 
possible  with  previous  sing-around 
systems. 

In  the  original  sing-around  sys¬ 
tem’,  an  electrical  transmit  signal 
is  applied  to  an  ultrasonic  trans¬ 
ducer  on  one  side  of  a  sample.  An 
ultrasonic  signal  traverses  the 
sample,  striking  the  receiving  ultra¬ 
sonic  transducer  on  the  opposite 
side,  which  generates  an  electrical 
signal.  This  electrical  signal  re¬ 
triggers  the  transmitter  and  the 
process  repeats  indefinitely.  The 
time  required  for  a  large  number 
of  sing-around  cycles  is  measured 
with  an  electronic  timer,  while  an 
electronic  counter  counts  the  num¬ 
ber  of  shig-around  cycles.  By  sub¬ 
tracting  the  electronic  delay  from 
the  total  delay,  the  acoustic  travel 
time  is  obtained,  which  for  a  given 
sample  thickness  determines  veloc¬ 
ity.  A  small  change  in  travel  time 
is  detectable  becau.se  it  is  multiplied 
by  a  large  known  number  in  the 
proce.ss  of  being  measured.  This 
.system  is  capable  of  detecting  veloc¬ 
ity  changes  of  about  2  parts  in  10'^ 
or  larger.  The  pre.sent  system 
detects  velocity  changes  of  about 
one  part  in  10’  or  larger. 

A  block  diagram  of  the  system, 
excepting  the  timing  circuits,  is 
shown  in  Fig.  1,  with  explanatory 
waveforms.  Ten-megacycle  quartz 
crystals  function  as  ultrasonic 
transducers.  Instead  of  using  the 
leading  edge  of  the  first  acou.stic 
through-pulse,  gating  circuits  select 
a  particular  cycle  of  a  particular 
echo  to  retrigger  the  transmitter*. 
This  procedure  results  in  a  large 
ratio  of  acoustic  delay  to  electronic 
delay  in  a  sing-around  cycle,  mini¬ 
mizing  the  effect  of  electronic  delay 


variations;  it  increa.ses  the  path 
length  and  relative  attenuation  of 
echoes  from  preceding  sing-around 
cycles,  preventing  interference; 
and  permits  a  fast-rising  large- 
amplitude  trigger  to  be  obtained, 
minimizing  effects  of  noise,  jitter 
and  drift. 

A  tandem  delay  circuit  is  used 
rather  than  a  single  delay,  to  mini¬ 
mize  the  effect  of  delay  instability. 
The  narrow  gate,  which  selects  the 
desired  cycle  in  the  selected  echo, 
is  delayed  a  fraction  of  a  micro¬ 
second  with  respect  to  the  leading 
edge  of  the  selected  echo  rather 
than  several  tens  of  microseconds 
with  respect  to  the  transmit  puLse. 

The  transmitter  which  appears 
in  the  dashed  box  on  the  left  in 
Fig.  1,  is  shown  schematically  in 


Fig.  2A.  The  free-running  blocking 
o.scillator  is  not  part  of  the  sing- 
around  circuit  proper,  but  provides 
trigger  pulses  on  open-loop  opera¬ 
tion  while  the  operator  adjusts  the 
delay  circuits  for  proper  operation. 
The  transmitter  uses  a  Philips 
EFP-60  secondary-emission  pen¬ 
tode  in  a  regenerative  pulser  circuit 
to  produce  a  20-v,  35-nsec  pulse. 

The  trigger  generator,  which 
appears  in  the  dashed'  box  on  the 
right  in  Fig.  1,  is  shown  schemat¬ 
ically  in  Fig.  2B.  Electrical  echo 
signals  generated  by  the  receiving 
transducer  are  amplified  in  a  10- 
Mc  tuned  amplifier,  then  passed 
into  the  trigger  generator.  Sync 
pulses  from  the  transmitter,  de¬ 
rived  from  the  transmit  pulse,  are 
passed  through  an  external  delay 


1.  TRANSMIT  PULSE 

2.  ECHOES 

3.  TIME  DELAY 

4.  WIDE  GATE 

5.  SELECTED  ECHO 

6.  NARROW  GATE 

7.  TRIGGER  OUT 
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FIG.  1 — Each  number  in  the  block  diagram  of  the  sing-around  system 
refers  to  the  signal  at  that  point,  as  shown  by  the  waveforms.  The  timing 
circuits  are  not  shoivn 
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line  before  trigjrerinjr  the  time-  triggering  the  narrow  gate  genera-  3A.  A  modified  comercial  counter 

delay  generator  in  the  trigger  gen-  tor.  The  variable  delay  is  adjusted  counts  out  a  preset  number  n 

erator.  The  delay  line  minimizes  to  permit  the  narrow  gate  to  bracket  of  sing-around  cycles,  where  n 

recovery-time  requirements  of  the  a  selected  cycle  in  the  .selected  echo,  can  equal  10*.  10*.  10'  or  10*.  A 

monostable  multivibrator  time-de-  A  one-shot  multivibrator  precedes  timer,  using  an  internal  10-Mc 

lay  generator.  A  monostable  multi-  the  blocking  o.scillator  narrow-gate  crystal-controlled  oscillator  as  a 

vibrator  wide-gate  generator  is  generator  to  prevent  multiple  firing  reference,  measures  the  time  elaps- 

triggered  by  the  trailing  edge  of  the  during  the  relatively  long  rise  time  ing  during  the  n  sing-around  cycles. 

pul.se  from  the  time-delay  genera-  of  the  selected  echo.  The  0.1-;isec  The  auxiliary  circuitry  shown 
tor,  to  produce  the  echo-selec-ting,  narrow  gate  pulse  is  then  combined  minimizes  readout  variations.  All 

wide-gate  pulse.  The  echoes  are  de-  with  the  undetected  echo  in  a  fast,  .sync  inputs  occur  simultaneously 

tected  before  entering  the  echo  se-  series  tran.si.stor  coincidence  circuit  with  tran.smit  pulse  generation  that 

lector  circuit,  which  is  a  series  to  obtain  the  trigger  output  pulse  initiates  each  sing-around  cycle, 

transistor  coincidence  circuit.  The  which  retriggers  the  transmitter.  Assume  that  readout  of  both 
selected  echo  is  delayed  in  a  0  to  The  timing  sy.stem  and  illu.stra-  counter  and  timer  has  just  eon- 
0.25  fisec  variable  delay  line  before  tive  waveforms  are  shown  in  Fig.  eluded  with  the  timer  automatically 
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resetting:  last.  A  timiiip  interval  be¬ 
gins  only  when  coincidence  between 
a  sync  pulse  and  a  negative  peak  of 
the  10-Mc  reference  occurs,  usually 
within  10  or  20  sing-arnund  cycles 
after  timer  reset.  This  procedure 
eliminates  nearly  0.1  /isec  uncer¬ 
tainty  in  the  duration  of  the  timed 
interval.  The  start-pulse  generator 
starts  the  timer  which  in  turn 
starts  the  counter. 

Although  it  is  possible  to  permit 
a  pulse  from  the  appropriate 
counter  decade  to  stop  the  timer  at 
the  conclusion  of  v  sing-around 
cycles,  a  variable  period  of  several 
microseconds  is  required  for  the 
cumulative  triggering  delay  of  the 
counter  decades.  Instead  it  is 
arranged  that  the  (n-l)th  sync 
pul.se  will  open  a  gate,  permitting 
the  wth  sync  pulse  to  shut  off  the 
timer.  An  extra  puKse  is  injected 
into  the  counter  immediately  after 
the  beginning  of  the  measured 
interval,  causing  the  counter  to 
read  one  more  than  the  actual 
number  of  sing-around  cycles  dur¬ 
ing  the  counting  period.  Thus  the 
counter  indication  reaches  n  when 
the  (n-l)th  sync  pulse  arrives, 
whereupon  the  stop  gate  is  gener¬ 
ated  and  the  counter  immediately 
stops  itself;  the  timer  is  then 
stopped  by  the  nth  sync  pulse  as 
desired.  The  total  uncertainty  in 
the  time  measurement  is  about 
±0.06  /isec.  Thus  if  n  is  selected 


to  make  the  timed  interval  at  least 
0.6  .second,  1  part  in  10’  resolution 
or  better  may  be  attained. 

The  counter  control  unit,  which 
incorporates  the  auxiliary  counting 
circuitry,  is  shown  .schematically 
in  Fig.  ,3B.  The  timer  start-pulse 
generator  is  again  a  fast,  series 
transi.stor  coincidence  circuit,  which 
insures  that  the  measured  interval 
will  begin  within  10  nsec  of  a  nega¬ 
tive  peak  of  the  reference  signal. 
The  stop-gate  generator  is  a  one- 
shot  multivibrator  that  keeps  the 
series  1N97A  diode  from  passing 
the  blocking  oscillator  negative 
sync  pulse,  except  when  the  multi¬ 
vibrator  is  fired.  The  extra  pulse 
generator  is  also  a  one-shot  multi¬ 
vibrator. 

The  system  stability  is  indicated 
by  the  fact  that  during  a  12-minute 
check  on  a  silver  single-crystal 
sample,  with  longitudinal  waves, 
and  readout  occurring  at  seven- 
second  intervals,  timer  readings 
were  constant  within  5  parts  in 
10“  for  over  four  minutes,  within 
1  part  in  10’  for  over  10  minutes 
and  within  2  parts  in  10’  for  the 
entire  run.  Part  of  the  instability 
is  attributable  to  frequency  drifts 
in  the  10-Mc  reference,  quoted  as 
3  parts  in  10’  per  week  and  meas¬ 
ured  as  5  parts  in  10"  over  a  10- 
minute  interval.  Sample  tempera¬ 
ture  drifts  are  also  of  significance: 
0.001  F  sample  temperature  drift 


results  in  approximately  one  part 
in  10’  velocity  change  in  silver  at 
ambient  temperature.  Environ¬ 
mentally-induced  readout  varia¬ 
tions  due  to  velocity  changes  may 
be  partially  masked  by  readout 
changes  due  to  simultaneous  ultra¬ 
sonic  attenuation  changes.  The 
minimum  detectable  velocity  change 
depends  on  the  magnitude  of  the 
accompanying  attenuation  change 
and  how  accurately  one  knows  the 
amount  of  phase  shift  introduced 
when  electronic  attenuation  varia¬ 
tions  are  made  to  compensate  for  a 
change  in  ultrasonic  attenuation,  to 
give  the  same  electrical  echo  am¬ 
plitude. 

The  system  has  been  used  to 
measure  the  change  in  the  v“1ority 
of  longitudinal  waves  in  vanadium 
when  going  from  the  normal  to  the 
superconducting  .state  at  4.2  i’.  A 
velocity  change  of  5  parts  in  10* 
was  measured"  with  a  reproducibil¬ 
ity  better  than  10  percent. 
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Diode  biasing  controls  signal  gate  (A).  All  three  axes  of 
oscilloscope  are  used  (B) 


Missile  operation  data 
is  plotted  in 
bar-graph  form  on 
17-inch  cathode-ray  tube 

By  E.  R.  JABLONSKI, 

Senior  Project  Engineer, 
Consolidated  Avionics  Corp., 
Westbury,  N.  Y. 


BAR-GRAPH  PRESENTATION  on  a  17- 
inch  oscilloscope  permits  continu¬ 
ous  visual  monitoring  of  60  differ¬ 
ent  analog  signals  simultaneously. 
The  signals,  each  representing  a 
data  channel,  are  fed  sequentially 
to  the  vertical  input  of  the  oscil¬ 
loscope.  A  synchronizing  step  volt¬ 
age  is  fed  to  the  horizontal  input 
to  locate  the  bar  for  each  channel  in 
a  fixed  position  on  the  screen. 

This  bar-graph  oscilloscope  is 
used  at  the  control  console  of  a  new 
mobile  data  processing  system  re¬ 
cently  delivered  to  the  Army  Ballis¬ 
tic  Missile  Agency  and  used  with 
the  Saturn  and  Jupiter  missile 
projects.  The  system  accepts  ana¬ 
log  information  from  the  missile, 
and  processes  and  records  it  on 
magnetic  tape  for  transmission  to 
an  IBM  704  computer. 

Up  to  215  channels  of  low-level 
analog  data  from  transducers  can 
be  fed  into  the  data-processing  sys¬ 
tem.  The  signals  are  conditioned 
to  make  them  compatible  and  are 
routed  and  combined.  Facilities  are 
provided  for  recording  and  meter¬ 
ing  the  input  channels  prior  to  con¬ 
version  to  digital  form. 

An  electromechanical /electronic 
commutator  samples  60  conditioned 
analog  data  channels  at  600  samples 
a  second.  One  of  the  60  channels 
carries  timing  information.  Each 
channel  is  sampled  10  times  a 
second  by  sequentially  energized 
high-speed  relays. 

Each  bank  of  12  relays  feeds  a 
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d-c  amplifier  that  is  followed  by  a 
semiconductor  switch.  The  relays 
are  wired  so  that  each  of  the  five 
d-c  amplifier/semiconductor  switch 
chains  sees  every  fifth  data  channel. 
Thus,  each  looks  at  12  different 
signals,  10  times  a  second.  The 
resulting  five  output  signals,  occur¬ 
ring  at  120  pps,  are  paralleled  to 
form  a  train  of  600  pulses  a  second. 

Two  of  the  12  sampling  -  relays 
associated  with  one  d-c  amplifier/ 
semiconductor  switch  chain  are 
shown  in  A.  When  either  relay  is 
closed,  the  proper  signal  is  fed  to 
the  d-c  amplifier.  The  amplified  sig¬ 
nal  is  fed  to  the  semiconductor 
switch,  shown  in  simplified  form. 
The  signal  cannot  get  through  to 
load  resistor  R,  when  the  diodes  Di, 
Dt,  D,  and  D,  are  biased  to  oppose 
an  input  signal. 

The  multivibrator,  when  trig¬ 
gered  by  a  channel  gate  signal,  ai>- 
plies  opposing  voltages  through  D. 
and  D*  This  permits  the  signal  to 


reach  R,.  The  relays  are  energized 
for  .several  channel  gate  times,  al¬ 
lowing  the  contacts  to  reach  a  stable 
clo.sed  position.  Then  the  semicon¬ 
ductor  switch,  keyed  for  a  much 
shorter  time,  allows  the  signal 
sample  to  get  throuirh. 

As  shown  in  B,  the  commutated 
signals  are  fed  to  the  analog-to- 
digital  converter  that  sends  on  pow¬ 
ered  analog  signal  samples  of  the 
same  amplitude  as  ^  the  ones  re¬ 
ceived.  These  signals  are  filled  in 
by  the  6-kc  modulator  and  fed  to 
the  vertical  scope  input.  Another 
modulator  feeds  a  signal  to  the 
Z-axis  input  of  the  scope.  By  vary¬ 
ing  the  amplitude  of  this  signal, 
the  brilliance  of  the  illuminated  bar 
may  be  adjusted.  Individual  Z-axis 
signal  controls  and  switches  enable 
dimming  or  blanking  any  of  the  60 
vertical  bars. 

A  Fedefal  1735-D  oscilloscope 
with  a  rectangular,  medium-per¬ 
sistence  17-inch  crt  was  used. 
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Properties  of 
two-amplifier  black  box 
fitid  applications 
in  analog  computing 


FIG  1 — Criterion  of  infinite  impedance  is  met  if  hop 
gain  is  unity  (A).  Connection  for  trimming  gain  is 
shown  in  (B);  (C)  shows  unity  gain  hop  connected 
as  impedance  divider,  k  >  0;  and  (D)  connected  as 
~  impedance  divider,  k  <.  0.  Use  of  variable-gain  out¬ 
put  amplifier  (E);  (F)  black  box  precision  current 
source;  (G)  two-box  floating  current  source 
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Photograph  illustrates  work  on  a  d-c  operational  amplifier.  The  same  amplifier,  in  a 
fully  transistorized  version,  is  shown  in  the  background 


be  used  to  read  or  transmit  the 
voltage  stored  in  a  capacitor  with¬ 
out  discharging  it.  If  a  capacitor 
charged  to  Eg  is  connected  to  the 
input  terminal,  the  voltage  Eg/a 
can  be  read  at  the  output  of  am¬ 
plifier  2.  An  application  would  be 
measuring  of  long-term  leakage 
on  polystyrene  capacitors. 

The  black  box  will  have  infinite 
input  impedance  if  a  4-  h  =  1.  Thus 
aR  +  hR  =  R.  In  Fig.  IB  the 
resistors  aR  and  hR  have  been  re¬ 
placed  by  a  precision  resistance 
divider  box  whose  total  resistance 
is  R.  Regardless  of  where  the  slider 
is  placed,  the  condition  for  infinite 
input  impedance  is  met. 

The  voltage  at  the  output  of  am¬ 
plifier  1  will  be  £■,  =  —  (.Eg/a) 
and  correspondingly,  the  voltage  at 
the  output  of  amplifier  2  will  be 
Eg  =  —  E,  =  +  (Eg/a),  where  1/a 
may  be  varied  from  unity  to  a  value 
approaching  the  open  loop  gain  of 
the  amplifier.  Since  these  are  op¬ 
erational  amplifiers,  their  output 
impedances  may  be  considered  to 
be  zero. 

The  black  box,  therefore,  has  in¬ 
finite  input  impedance,  zero  output 


POSITIVE-FEEDBACK  LOOPS  with  a  are  used  in  analog  computers,  only 
gain  of  unity  can  be  useful  as  in-  a  finite  output  voltage  V„  is  avail- 
finite-impedance  unloading  circuits,  able.  If  a  gain  considerably  greater 
for  precision  voltage-.source  to  cur-  than  1  is  cho.sen  for  one  of  the 
rent-source  conversion,  and  for  the  amplifiers,  a  voltage  swing  greater 
division  of  impedances.  Figure  lA  than  V„  may  be  demanded,  and  this 
shows  an  unloading  loop  with  in-  would  cause  the  amplifier  to  over- 
finite  input  impedance.  Analysis  of  load. 

this  loop  illu.strates  basic  principles  Stability  is  another  important 
that  apply  to  the  other  configura-  consideration  for  the  black  box  in 
tion.<  as  well.  Fig.  1.  A  positive-feedback  loop 

Summing  currents  at  the  input,  with  a  gain  of  unity  and  a  phase 
/,  =  /,  —  Ig.  By  inspection  of  Fig.  of  zero  will  be  unstable.  Thus,  if 
lA.  since  the  summing  junction  is  the  signal  potentiometer  is  dis- 
at  zero  potential.  /,  =  Es/aR  and  connected,  the  loop  will  saturate.  If, 

7.  =  (E,  —  Eg)/hR.  However,  E,  however,  the  signal  potentiometer 

=  Eg/n;  thus  Ig  =  (E,/R)  (l/o  —  is  left  connected  to  the  input 

\/ah  1/h)  =  (Eg/R)  [  (o  -t-  6  terminal  (whether  excited  by  a 

—  D/ffb).  signal  voltage  or  not)  it  will  lower 

If  a  +  h  =  1,  then  /,  =  0  and  the  loop  gain  and  stabilize  the  loop. 
Eg  sees  an  infinite  impedance.  Thus  Figure  IB  shows  one  way  in 
the  current  Ig  supplied  by  Eg  into  which  the  loop  can  be  set  up. 

the  black  box  will  be  zero  w’hen  Potentiometer  r  together  with  the 

a  -4-  (»  =  1,  that  is  if  the  loop  gain  input  resistor  to  amplifier  2  per¬ 
is  unity  when  the  load  (in  this  mits  the  loop  to  be  accurately 

case  the  signal  source)  is  discon-  trimmed  to  unity  gain.  If  the  loop 

nected.  It  would  appear  from  this  gain  is  too  high,  the  potentiometer 

that  the  combinations  of  a  and  b  is  set  below  its  center;  if  too  low, 

are  virtually  unlimited,  but  such  the  potentiometer  is  set  above  its 

is  not  the  case.  If  amplifiers  1  center. 

and  2  are  d-c  amplifiers  such  as  The  infinite  impedance  loop  can 


impedance  and  variable  gain.  With 
idealized  computing  amplifiers,  gain 
can  be  varied  from  minus  infinity 
to  plus  infinity  depending  on  which 
amplifier  is  chosen  as  the  output 
amplifier.  These  properties  give 
the  black  box  a  universality  of  ap¬ 
plications  beyond  tho.se  already  sug¬ 
gested. 

One  application  of  the  black  box 
is  in  impedance  division.  Figure 
2A  shows  an  impedance  Z„  driven 
by  a  source  voltage  and  drawing 
a  current  /„,.  If  the  impedance  is 
lifted  off  ground  and  returned  to  a 
low  impedance  generator  —  kE^  as 
shown  in  Figure  2B,  the  current 
drawn  from  the  .source  will  be  modi¬ 
fied  to  (1  -f-  A:)  Im  and  the  equiva¬ 
lent  impedance  Z,.  seen  by  the 
.source  will  be  Z,  =  E„/\{\  -f  k) 
L.,\  =  Z„/(l  -F  k). 

If  k  is  greater  than  0,  the  origi¬ 
nal  impedance  is  divided  by  a  num¬ 
ber  greater  than  1  and  the  imped¬ 
ance  seen  by  the  source  is  lowered. 
If  k  is  less  than  0  the  original 
impedance  is  divided  by  a  number 
less  than  1  and  the  impedance  seen 
by  the  source  is  increased.  When 
k  takes  on  negative  values  with 
magnitude  greater  than  1  a  nega¬ 
tive  impedance  is  obtained.  The 
circuit  is  thus  useful  as  a  Q  mul¬ 
tiplier. 

Figure  2C  shows  the  circuit  ele¬ 
ments  connected  to  the  generalized 
black  box.  Since  the  box  has  an 
infinite  input  impedance  it  may  be 
connected  to  the  upper  terminal 
of  the  impedance  Z„  without  dis¬ 
turbing  the  current  through  it. 
With  this  connection  it  is  possible 
to  obtain  a  precise  value  of  —  kEg. 
When  the  lower  terminal  of  the 
impedance  is  connected  to  the  out¬ 
put  of  the  first  amplifier  in  Fig.  1C, 
impedance  division  results. 

By  nature  of  the  circuit,  quantity 
k  must  have  a  magnitude  greater 
than  one.  To  obtain  ]A-|  ^  1,  it  is 
neces.sary  to  use  an  output  ampli¬ 
fier  with  adjustable  gain.  This  am¬ 
plifier  is  shown  in  Fig.  IE  con¬ 
nected  to  the  black  box.  It  is  con¬ 
nected  to  the  output  of  the  first  or 
the  .second  amplifier  in  the  box,  de¬ 
pending  on  whether  a  decrease  or 
an  inerea.se  of  impedance  is  desired. 

When  resistors  aR  and  hR  are 
replaced  by  a  precision  resistance 
divider  box  as  indicated  in  Fig.  1C, 
it  is  possible  to  obtain  precise,  con¬ 
tinuous  division  of  the  impedance 
Z  over  a  broad  range.  With  input 


voltage  level  chosen  to  prevent  the 
amplifiers  from  overloading,  a  divi¬ 
sion  range  of  100  to  1  is  feasible. 
This  is  useful  in  obtaining  large 
apparent  values  of  capacitance  for 
thermoelectric  models. 

When  k  is  negative  (Fig.  ID), 
the  impedance  Z„  is  in  parallel  with 
one  of  the  resistors  that  determine 
the  loop  gain.  The  net  effect  will 
be  to  make  the  loop  gain  greater 
than  unity.  For  stability,  therefore, 
the  impedance  of  the  source  should 
be  low'  enough  to  bring  the  gain  be¬ 
low’  unity. 

In  Fig.  IF  the  loop  is  modified 
to  obtain  a  black  box  precision  cur¬ 
rent  source.  Major  advantage  of 
this  application  is  that  load,  Z,. 
may  be  connected  to  ground  or  to 
an  arbitrary  voltage.  A  second  ad¬ 
vantage  of  the  tw'o-amplifier  loop 
as  a  precision  voltage-to-current 
source  converter  is  that  no  approxi¬ 
mations  need  be  made;  the  current 
is  exactly  proportional  to  E,.  Thus 
it  is  po.ssible  to  obtain  precise  con¬ 
trol  of  the  current  in  a  gyro  Mi- 
crosyn  from  a  voltage  source. 

Load  impedance  Z,  .sees  an  in¬ 
finite-impedance  .source.  The  cur¬ 
rent  through  the  load  impedance  is 
independent  of  Z,.,  and  may  be  cal¬ 
culated  by  assuming  Z,.  =  0.  Then 
Et  =  0,  E.  =  —  (E,/c)  and  the 
current  in  the  load  is  simply 
E,/hR.  Since  the  source  impedance 
is  infinite,  even  if  Z,.  is  not  zero 
the  current  in  the  load  is  /,.  = 
(E,/bcR).  If  the  input  voltage  E, 
is  introduced  at  amplifier  1  instead 
of  amplifier  2.  then  /,.  =  -f  E,/bcR. 
The  loop  gain,  neglecting  the  load 
resistor,  is  unity.  This  will  be  satis¬ 
fied  by  a  -t-  ft  =  1. 


SOURCE 


(A) 


BtACK 

SOX 


FIG.  2 — Original  inii>edance  is  shown 
in  (A);  impedance  is  modified  by 
adding  generator  (B);  functional 
representation  of  impedance  divider 
or  multiplier  (C) 


A  floating  precision  current 
source  can  be  obtained  by  two  such 
circuits.  (See  Fig.  IG).  If  the  cir¬ 
cuit  constants  a,  6,  and  c  are  cho.sen 
to  be  equal  for  both  black  boxes, 
the  current  will  be  /,.  =  E,/bcR. 

An  analysis  of  the  precision  cur¬ 
rent  configuration  illustrates  the 
in.stability  of  the  unity  gain  loop 
when  the  signal  source  impedance 
is  di.sconnected.  In  Fig.  IF  the 
current  h  in  the  load  impedance 
will  remain  constant  as  Z,  is  in- 
crea.sed.  The  voltage  at  the  junction 
of  resistors  aR  and  bR  will  increase 
accordingly,  since  it  is  equal  to 
I,/Z,.  As  Z,.  is  increa.sed  tow’ards 
large  values  (open  circuit),  a  volt¬ 
age  I,Zl  will  be  reached  where  the 
voltage  demanded  out  of  amplifier 
2  w'ill  exceed  the  maximum  voltage 
the  amplifier  can  supply. 

The  .smaller  It.,  the  larger  the 
permissible  value  of  Z,.;  but  even  if 
It.  is  close  to  zero,  Z,.  must  still  be 
less  than  infinite. 

Thus,  if  the  unity  gain  loop  is 
not  loaded  by  a  finite  impedance,  the 
amplifiers  will  .saturate. 

The  infinite  input  impedance  cir¬ 
cuit  in  its  various  forms  has  par¬ 
ticular  application  as  a  laboratory 
tool. 

The  following  are  typical: 

In  analyzing  thermo-electric 
models  of  a  missile,  large  values 
of  capacitance  are  required.  With 
the  impedance  divider  circuit  odd 
values  of  capacitance  in  the  several 
hundred  microfarad  range  can  be 
obtained  to  accuracies  of  1  percent. 

Using  the  basic  unloading  circuit, 
it  is  possible  to  measure  long-term 
leakage  on  polystyrene  capacitors 
without  loading  by  the  measuring 
circuit.  This  same  circuit  also  acts 
as  a  power-gain  .stage. 

Precise  control  of  the  current  in 
a  gyro  Microsyn  by  means  of  a  volt¬ 
age  .source  is  made  possible  by  the 
precision  current  connection;  at  the 
same  time  it  becomes  possible  to 
ground  one  end  of  the  Microsyn,  a 
facility  which  typical  constant-cur¬ 
rent  sources  do  not  provide. 

While  the  black  box  discussed  has 
been  analyzed  with  d-c  operational 
amplifiers,  it  may  also  be  instru¬ 
mented  with  a-c  feedback  amplifi¬ 
ers,  tube  or  transistorized.  The 
black  box  thus  provides  the  feasi¬ 
bility  of  infinite  input  impedance 
transistor  amplifiers,  eliminating 
the  need  for  transformer  coupling 
into  the  input  .stage. 
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You  get  immediate  delivery  of  factory-fresh  tubes  from  your 
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RESEARCH  AND  DEVELOPMENT 


Duplicating  Transmitted  Binary  Signals 


By  D.  H.  BRYAN,  Hawthorne.  Calif. 

BINARY  encoded  signals  that  have 
experienced  filtering  effects  in 
transmission  can  be  reproduced  so 
that  a  fixed  time  relationship  is 
maintained  with  the  original  trans¬ 
mitted  pulses.  Exact  reforming  of 
the  pulses  is  made  possible  by  in¬ 
corporating  a  clock  generator  at  the 
receiving  end.  Its  frequency  is  kept 
equal  to  that  of  the  clock  generator 
at  the  transmitting  site. 

Transmission  of  binary  encoded 
information  over  narrow-band  lines 
or  radio  links  causes  significant  in¬ 
creases  in  rise  and  fall  times,  as 
shown  in  Fig.  1.  To  reproduce  the 
square  waves  transmitted,  a 
Schmitt  trigger  controlled  by  the 
received  signal  had  been  used.  How¬ 
ever,  because  of  the  filtering  effects, 
the  leading  and  trailing  edges  of 
output  from  the  Schmitt  circuit  did 
not  have  a  fixed  time  relationship 
with  those  of  the  transmitted 
pulses,  as  shown  in  the  figure. 

This  difficulty  was  overcome  with 
the  circuit  shown  in  the  block  dia¬ 
gram  in  Fig.  2.  The  blocking  oscil¬ 
lator  provides  clock  pulses  to  the 
flip  flop.  Output  pulses  from  the 
Schmitt  circuit  are  also  sampled  by 
the  flip  flop  so  that  its  state  is  de¬ 
pendent  on  both  clock  and  Schmitt 
trigger  output.  If  changes  in 
Schmitt  trigger  output  do  not  oc¬ 
cur  on  an  average  at  the  time  that 
a  clock  pulse  is  generated,  repeti¬ 
tion  frequency  of  the  blocking  oscil- 


SCHMITT  OUTPUT 


_ K _ K _ ^ _ 

SPIKE  VOLTAGE 

I  RAMP  VOLTAGE 


FLIP  FLOP  OUTPUT 


FIG.  1 — Waveforms  show  ramp 
voltage  sampled  to  reproduce  trans¬ 
mitted  signal 


SIG  IN  BINARY  OUT 


FIG.  2 — Block  diagram  and  sim¬ 
plified  schematic  show  clock  control 
circuit  providing  timing  pulses 


lator  is  changed  accordingly. 

To  control  oscillator  frequency, 
output  from  the  Schmitt  trigger  is 
differentiated.  The  resulting  spike 
is  applied  to  the  diode  gate  in  the 
simplified  schematic  in  Fig.  2. 
When  the  blocking  oscillator  fires, 
a  reasonably  linear  ramp  voltage  is 
produced.  Amplitude  of  this  volt¬ 
age  is  sampled  by  sampling  capaci¬ 
tor  Cl  when  the  spike  is  applied  to 
the  gate.  If  clock  frequency  is  cor¬ 
rect,  voltage  across  C,  remains  con¬ 
stant.  If  it  is  not,  voltage  across 
Cl  changes  in  steps. 

The  stepped  voltage  is  integrated 
by  Ri  and  C„  and  the  slowly  vary¬ 
ing  d-c  voltage  is  applied  to  the 
base  of  emitter  follower  Q,.  Firing 
of  this  blocking  oscillator  charges 
capacitor  Cs,  w’hich  is  discharged 
through  Q,  at  a  reasonably  linear 
rate  determined  by  the  voltage  ap¬ 
plied  to  the  transistor  base.  Repe¬ 


tition  frequency  of  the  blocking 
oscillator  is  controlled  by  the  inte¬ 
grated  stepped  voltage  applied  to 
the  base  of  Q,.  Thus  clock  fre¬ 
quency  at  the  receiving  end  is 
changed  if  oscillator  frequency 
drifts  or  if  clock  generator  fre¬ 
quency  at  the  transmitting  end 
changes,  controlling  signal  time 
relationship. 

Microwave  Attenuation 
Test  Methods  Compared 

COMPARISONS  of  two  methods  for 
measuring  microwave  attenuation 
were  made  using  a  technique  that 
virtually  eliminates  environmental 
influences.*  Both  measuring  tech¬ 
niques  were  developed  at  the  Na¬ 
tional  Bureau  of  Standards,  which 
also  made  the  comparisons  at  the 
Radio  Standards  Laboratory,  Boul¬ 
der,  Colo. 

A  high-precision  system  for 
measuring  power  attenuation*’  *  was 
used  as  a  reference  to  test  a  re¬ 
cently  developed  subcarrier  tech¬ 
nique.*  The  two  methods,  both  sig¬ 
nificantly  more  precise  than  others 
now  in  use,  agree  within  10  micro- 
bels. 

Two-channel  waveguide  system.*? 
are  used  in  each  measuring  system. 
By  using  directional  couplers,  the 
limited  power  required  for  the  sub¬ 
carrier  techniques  can  be  obtained 
from  the  power  measuring  system 
without  disturbing  it.  The  test  at¬ 
tenuator  can  therefore  be  placed  in 
a  single  channel  common  to  both 
systems.  Environmental  effects  and 
mismatch  errors  are  eliminated, 
and  limits  in  resetting  the  attenu¬ 
ator  are  minimized  when  making 
comparisons. 

A  rotary-vane  type  waveguide 
variable  attenuator  was  used  for 
the  comparisons,  which  were  made 
at  9.4  Gc.  Precision  of  the  modu¬ 
lated  subcarrier  method  was  about 
0.0005  db  at  low  values  of  relative 
attenuation  but  decreased  to  about 
0.005  db  at  20-db  relative  attenua¬ 
tion. 

A  voltage  ratio  transformer  is 
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A  regulated  power  supply  is  only  as  stable 
as  its  reference  element. 

By  using  rugged,  reliable  Tung-Sol 
miniature  and  sub-miniature  reference 
tubes  in  regulated  power  supply  designs, 
you're  guaranteed  long-life  stability  in  spite 
of  temperature  changes,  repetitive  on-off 
cycles  and  current  shifts.  Long-term  drift 
and  noise  are  minimized  by  superior  tube 
design,  extensive  factory  stabilizing 
schedules  and  severe  test  criteria.  These 
inert-gas-filled,  cold  cathode  glow 
discharge  diodes  feature  high  shock  and 
vibration  ratings.  They  are  particularly 
suited  for  applications  where  size  and 
weight  must  be  held  to  a  minimum.  Write 
for  complete  technical  details.  Tung-Sol 
Electric  Inc.,  Newark  4,  N.  J.  TWX:  NK193. 
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A  regulated  power  supply  is  only  as  stable 
as  its  reference  element. 
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miniature  and  sub-miniature  reference 
Newest  Member  of  tubes  in  regulated  power  supply  designs, 
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a  balanced  duplexer  that  can  switch 
seven  megawatts. 

Similar  multipactor  cavities  have 
operated  more  than  1,100  hours 
with  no  indication  of  degradation 
in  electrical  characteristics.  Life  of 
conventional  duplexers  is  usually 
several  hundred  hours. 

Presently  multipactor  duplexers 
can  be  built  for  frequencies  be¬ 
tween  uhf  and  X  band.  Bandwidths 
are  about  one  percent  and  they  are 
tunable  over  a  range  of  10  percent. 
The  duplexers  can  handle  peak  pow¬ 
ers  from  the  kilowatt  region  to 
several  megawatts. 


Recording  Changes  in 
Earth’s  Magnetic  Field 

VARIATIONS  in  the  earth’s  magnetic 
field  will  be  recorded  in  a  series 
of  experiments  this  fall.  The  tests 
are  intended  to  determine  extras 
terrestrial  influences  causing  these 
di.sturbances  and  to  indicate  meth¬ 
ods  of  circumventing  their  effects 
on  communications. 

Sponsored  by  the  Office  of  Naval 
Research,  the  tests  will  be  carried 
out  on  Santa  Maria  Island  in  the 
Azores  by  Stromberg-Carlson  Divi¬ 
sion  of  General  Dynamics. 

Ten  special  loop  antennas  have 
been  fabricated  for  the  project. 
Each  4-foot  diameter  loop  contains 
5,000  turns  of  copper  wire.  The 
loops  will  be  aligned  and  bolted  be¬ 
tween  two  plywood  face  plates 
using  brass  bolts  to  avoid  the 
presence  of  magnetic  materials.  In 
making  measurements,  the  loops 
will  be  mounted  vertically  in  a 
north-south  plane,  then  rotated  to 
an  east-west  plane,  and  finally 
positioned  horizontally. 

Ideally,  measurements  should  be 
made  on  a  fixed  non-magnetic  plat¬ 
form  in  the  middle  of  the  ocean. 
A  shipboard  installation  would  not 
maintain  the  needed  motionless 
condition  for  the  antennas.  In  addi¬ 
tion  to  offering  physical  stability, 
Santa  Maria  Island  is  located  at  the 
correct  latitude  and  has  no  large 
electric  generating  plants  or  dis¬ 
tribution  lines  that  might  create 
local  magnetic  disturbances.  Power 
will  be  provided  by  a  portable  gen¬ 
erator  about  1  mile  from  the  test 
site  and  will  be  carried  to  the  meas¬ 
uring  equipment  by  shielded  cables. 


the  time-tested  standard  of  the  resistor  industry 


for  resistors  and  precision  instruments 


Wherever  exceptional  stability  over  a  wide  tem¬ 
perature  range  is  essential,  EVANOHM  is  the 
accepted  standard  of  performance.  This  high- 
reliability  resistance  alloy  provides  high  specific 
resistance,  low  temperature  coefficient,  low  ther¬ 
mal  EMF  to  copper.  EVANOHM  is  especially 
recommended  for  use  in  resistors,  aircraft  in¬ 
struments,  for  guided  missiles,  rockets  and 
other  precision  equipment.  Available  in  bare 
wire,  enamel,  formvar,  polyurethane,  silk, 
cotton,  nylon  and  glass  insulation.  Write  for 
complete  electrical  and  mechanical  data  and 
recommendations  on  your  specific  application. 


*Patcnts  2,293,878-S,63S,i25  —  Tradename  Registered 

WILBUR  B.  DRIVER  CO. 
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COMPONENTS  AND  MATERIALS 


EncapsulatingComponents  Using  Epoxy  Tubing 


By  M.  J.  BODNAR 
R.  F.  WEGMAN 

Materialx  Research  Section. 
Picatinny  Araenal,  Dover,  N.  .1. 


THE  USE  OF  TUBING  as  a  mold  in  the 
encapsulation  of  small  electronic 
components  obviates  the  need  for 
jipra  and  removable  molds,  makes 
possible  a  lower  exotherm,  and 
eliminates  the  thermal  coefficient 
problem  encountered  with  metal 
case-molds. 

The  high-frequency  viVirations 
encountered  in  missiles  and  rockets 
often  cause  electronic  equipment  to 
fail  as  a  result  of  loosening  of  the 
wires  from  terminals,  or  fracture 
of  fragile  components.  One  tech¬ 
nique  frequently  used  to  overcome 
this  problem  is  to  encapsulate  the 
parts  in  a  resin.  Small  parts  of  an 
electronic  device  can  be  encapsu¬ 
lated  as  plug-in  type  subassemblies, 
each  mounted  independently.  Such 
encapsulation  minimizes  vibration 
effects  and  simplifies  replacement  of 
defective  parts. 

A  method  commonly  used  to  en¬ 
capsulate  electronic  parts  includes 
the  use  of  a  metallic  mold  precoated 
with  a  mold-release  agent.  The 
parts  to  be  encapsulated  are  placed 
into  the  mold  and  the  resin  is  cast. 
VV'hen  the  resin  is  cured,  the  mold 
is  disassembled  and  removed.  If  it 
is  necessary  to  encapsulate  compo¬ 
nents  into  a  case,  a  metal  is  often 
.selected  as  the  case  material.  Pre¬ 
formed  plastic  case-molds  would  be 
preferable,  however,  since  the  prop¬ 
erties  of  the  mold  and  the  casting 
resin  can  be  kept  essentially  the 
.same  by  using  the  same  type  resin 
for  each.  For  example,  a  polyester 
case  could  be  used  with  a  polyester 
encapsulating  compound.  This  is 
especially  significant  in  that  the 
thermal  coefficients  of  expansion  of 
the  mold  and  resin  are  the  same. 

If  a  metal  case  or  mold  is  used, 
a  high  stress  occurs  at  the  metal- 
case  resin  interface  when  the  item 
is  subjected  to  low  temperatures. 
The  bond  at  this  interface  is  then 
very  sensitive  to  mechanical  shock 


and  vibrations.  Use  of  the  plastic 
mold  eliminates  this  aspect  of  the 
thermal  coefficient  problem. 

Often  the  encap.sulating  resin  is 
an  epoxy-based  material.  Epoxies 
u.sed  in  encapsulation  of  electronic 
components  have  good  mechanical 
properties,  adhere  well  to  most  com¬ 
ponents  being  encapsulated,  and 
have  good  electrical  properties 
(such  as  high  volume  resistivity). 
Another  advantage:  they  are  not 
drastically  affected  by  the  tempera¬ 
tures  and  humidities  usually  en¬ 
countered  by  Ordnance  items. 

Epoxy  resins  are  now  being  used 
in  the  fabrication  of  tubing  which 
can  be  used  as  molds.  This  tubing, 
which  is  available  commercially, 
comes  in  various  dimensions,  as 
seen  in  photo.  By  choosing  a  tube 
with  the  desired  outside  measure¬ 
ments  and  a  wall  thickness  such  as 
to  allow  the  insertion  of  an  elec¬ 
tronic  component,  encapsulated 
units  can  be  manufactured  without 
the  use  of  removable  molds  and 
complicated  jigging  devices.  Fur¬ 
thermore,  by  using  a  thick-walled 
epoxy  tube,  the  volume  of  the  en¬ 
capsulated  assembly  can  be  in¬ 
creased  without  the  development  of 
as  high  an  exotherm  as  might  be 
encountered  using  a  larger  volume 
of  liquid  ca.sting  resin. 

The  higher  exotherm  is  especially 
undesirable  in  the  encapsulation  of 
miniature  power  sources  such  as 
batteries.  These  power  sources  can 
be  weakened  by  excessive  heat  while 
the  resin  is  in  a  liquid  and  there¬ 
fore  more  conductive  state  than  the 
cured  .solid  resin.  The  low  exotherm 


minimizes  the  drain  of  the  charge 
from  the  batteries. 

The  procedure  for  encapsulating 
electronic  components  with  epoxy 
tubing  molds  includes: 

Selecting  the  proper  size  tubing 
which  will  encase  the  components 
and  give  the  desired  outside  di¬ 
ameter;  cutting  the  tubing  longer 
than  necessary  so  that  it  can  be 
used  as  a  container  for  the  liquid 
epoxy  resin  after  one  end  of  it  is 
plugged:  in.serting  the  electronic 
component  into  the  tube;  filling  the 
tube  with  potting  resin;  curing  the 
potting  resin;  and  cutting  the  ends. 

A  component  encapsulated  by 
this  procedure,  (photo  above) 
consists  of  a  capacitor,  two  re¬ 
sistors,  and  two  neon  bulbs.  The 
lead  wires  were  brought  out 
through  two  small  holes  which  had 
been  drilled  into  the  side  of  the 
tubing.  The  casting  resin  used  was 
a  bisphenol  A  based  epoxy  cured 
with  an  adduct  of  diethylene  tri¬ 
amine. 

Typical  electrical  properties  of 
this  resin  when  cured  are:  volume 
resistivity  at  130  C,  10‘"  ohm-cm; 
and  dielectric  strength,  short  time. 
>400  volts/mil. 

To  determine  whether  or  not 
the  encapsulated  component  would 
function  properly  after  storage  at 
high  humidities  it  was  decided  to 
subject  the  assembly  to  a  relative 
humidity  of  95  percent  at  100  F 
(38  C)  for  7  days.  It  was  feared 
that  the  contraction  of  the  epoxy 
encapsulating  compound  away  from 
the  inner  wall  during  cure  of  the 
resin  might  create  minute  voids  or 


Epoxy  tubing  of  various  diameters  and  wall  thieknesses  (left).  Com¬ 
ponent  encapsulated  in  an  epo.ry  tubing  with  an  epoxy  resin  (right) 
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for  faster  soldering! 

KESTER  "44" 
RESIN-CORE  SOLDER 


You  get  the  fastest  possible 
soldering  action  with  Kester 
“44”  Kesin-Core  Solder,  created 
for  today's  high  speed 
re(|uirenients.  "44”  llesin 
meets  all  applicable  MIL  and 
Fetleral  specifications,  latest 
amendinents.  Army,  Navy, 

Air  F<»rce.  Flux-residue  non- 
corrosive  and  non-conductive. 

All  alloys,  cores  and  diameters  . . . 
on  1  Ih..  5  Ih.  and  20  Ih.  s|)ools. 

FREE.  WRITE  for  78-page 
Technical  Manual  “SOLDER  . . . 

Its  Fundamentals  and  Usage.” 


Kester  Solder 

COMPANY 

4204  Wrightwood  Avenue,  Chicago  39,  Illinois 
Newark  5,  New  Jersey  •  Anaheim,  California  *  Brantford,  Ontario,  Canada 

Over  61  Years’  Experience  in  Solder  and  Flux  Manufacturing 


leakage  paths  for  moisture.  A  tight 
fitting  electronic  component  might 
further  increa.se  the  possibility  of 
such  voids  or  leakage  paths.  These 
paths  would  cause  the  item  to  have 
inferior  electrical  insulation.  Upon 
completion  of  the  temperature-hu¬ 
midity  environmental  .storage  te.st, 
however,  the  encapsulated  assembly 
was  tested  for  functionability  and 
performed  .satisfactorily. 

On  the  basis  of  the  limited  study 
conducted  it  appears  that  epoxy 
mcdds  having  other  configurations 
can  be  used  in  encapsulation  as  long 
as  total  volume  shrinkage  of  the 
resin  during  cure  is  minimized.  A 
high  total  volume  shrinkage  would 
result  in  high  internal  stres.ses  in 
the  mold.  It  may  be  desirable  to 
precast  an  epoxy  mold  of  the  shape 
required  in  a  plasti.sol  mold.  The 
electronic  component  can  then  be 
embedded  into  a  cavity  in  the  mold 
itself.  The  cavity  can  be  premolded 
to  the  desired  shape  and  dimen¬ 
sions.  In  simple  applications  a 
cavity  can  be  drilled  or  machined 
out  by  other  methods.  It  is  al.so 
possible  that  epoxy  inserts  can  be 
u.sed  to  further  reduce  exotherm 
during  cure. 


Self-Sustaining  Unit 
Cools  Components  to  80  K 

FOR  SF.VERAL  YE.ARS,  Air  Products 
Inc.,  of  Allentown,  Pa.  has  con¬ 
ducted  extensive  development  pro¬ 
grams  on  cryogenic  equipment  for 
electronic  applications.  Work  has 
been  carried  out  on  all  basic  cooling 
.sy.stems,  including  open  and  closed, 
single  and  multi-fluid,  .Joule-Thom- 
son  and  expansion  engine  designs. 

The  cryogenic  electronics  indus¬ 
try  is  now  using  several  of  these 
.systems,  built  by  both  Air  Products 
and  other  manufacturers,  mainly  of 
the  non-self-sustaining  type.  The 
.sy.stems  are  quite  reliable  but  re¬ 
quire  a  supply  of  gaseous  or  liquid 
nitrogen,  hydrogen  or  helium. 
These  systems  have  proved  quite 
.satisfactory  for  test  applications, 
but  there  has  been  a  need  for  .self- 
sustaining  .systems  for  actual  appli¬ 
cations,  such  as  airborne  u.se,  where 
no  liquid  or  gas  is  available. 

The  .system  now  offered  on  a  com¬ 
mercial  basis  is  a  self-sustaining 
cryogenic  unit  with  miniaturized 
components.  This  system  is  a  closed- 
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Self-sustaining  cryogenic  unit 


cycle  nitrogen  refrigerator  capable 
of  cooling  a  component  down  to  80 
K  ( —316  F)  with  a  capacity  of  one 
watt  of  refrigeration. 

The  essential  components  of  this 
system  are:  a  non-lubricated,  two- 
stage,  piston-type  compressor  and 
motor  all  hermetically  sealed;  an 
adsorber  filter;  and  a  heat  ex¬ 
changer. 

The  entire  system  weighs  only 
16  pounds  and  can  be  easily  held  in 
the  hand  (see  illustration).  The 
compressor  unit  is  connected  to  the 
refrigeration  element  by  flexible 
lines  which  may  separate  the  two 
by  any  distance  within  practical 
limits. 

This  particular  system  uses  ni¬ 
trogen,  but  argon  could  be  substi¬ 
tuted  for  greater  refrigeration  and 
quicker  cool  down.  The  heat  ex¬ 
changer  is  a  coiled  finned  tubing 
mounted  in  a  dewar.  The  crystal 
to  be  cooled  is  located  at  the  base 
of  the  dewar  where  liquefied  nitro¬ 
gen  provides  a  “cold  spot.” 

The  two-stage  compressor  deliv¬ 
ers  nitrogen  at  about  1,000  psig 
through  the  adsorber-filter  to  the 
heat  exchanger.  The  high-pressure 
gas  enters  coiled  finned  tubing  in 
which  it  is  cooled  in  counter-current 
heat  exchange  with  returning  cold, 
low  pressure  gas.  The  cooled  high- 
pressure  gas  is  discharged  into  the 
shell  side  of  the  exchanger  w’here 
part  is  liquefied.  The  liquid  pro¬ 
vides  cooling  for  the  particular  elec¬ 
tronic  component.  The  low  pressure 
gas  is  then  returned  to  the  suction 
side  of  the  compressor. 

No  gas  or  liquid  supply  is  re¬ 
quired.  The  system  is  designed  to 
run  continuously  for  500  hours  be¬ 
tween  maintenance  periods.  Both  a 
400  cycle,  208  volt,  three-phase  unit 
for  airborne  use  and  a  60  cycle, 
115-v,  single  phase  unit  are  avail¬ 
able.  The  system  operates  in  an  am¬ 
bient  temperature  range  of  —  65  F 
to  125  F  with  a  temperature  con¬ 
trol  of  ±  2  K ;  with  a  typical  dewar, 
cool  down  time  is  30  minutes. 


now. . .  analyze  both  SSB  &  AM 
transmitters  &  receivers  faster 
with  uniform  sensitivity  over 
entire  100  cps-40  me  range 


AT  MINIMUM  COST 


Panoramic  adds  important  NEW 
design  features  to  the  time- 
proven  Model  SSB-31  Now,  in  one 
convenient,  compact  package, 
you  get  the  comprehensive  unit 
you  need  to  set  up,  adjust,  moni¬ 
tor  and  trouble  shoot  SSB  and 
AM  transmitters  and  receivers. 


TWO  TONE  TEST* 


GREATER  FREQUENCY  RANGE  New  Optional  REC-1 
Range  Converter  extends  SSB-3a  2  mc-40  me  range  down 
to  100  cps  .  .  .  speeds  distortion  analysis  of  receiver  AF 
and  IF  outputs,  transmitter  boss  bond. 

NEW  2-TONE  AF  GENERATOR  MODEL  TTG-2  2  gen. 
erotor  frequencies,  each  selectable  from  100  cps-10  kc 

*  Resettable  to  3  significant  digits  *  Accunxy;  ±  1% 

•  Output  Levels;  each  odjustoble  from  2  to  4  volts  into 
matched  600  ohm  load  •  Output  DB  Meter  e  Spurious, 
hum,  etc.,  leu  than  — 60  db.  *  100  db  precision  attenua¬ 
tion  in  1  db  steps. 

FASTER-NEW  TUNING  HEAD  FEATURES  RAPID  "SIGNAL 
SEARCH"  PLUS  PRECISE  FINE  TUNING. 


Fixed  sweep  width  2000  cps.  Full 
scale  log  sideband  tones  I.S  kc 
and  2.1  kc  from  carrier  (not 
shown).  Odd  order  I.  M.  distortion 
products  down  37  db. 


ALL  THESE  NEW  FEATURES  .  .  .  PLUS 
A  SENSITIVE  SPECTRUM  ANALYZER 


HUM  TEST*  . 

Indication  of  one  sideband  in 
above  photo  increased  20  db. 
Sweep  width  set  to  130  cps  reveals 
hum  sidebands  down  S3  db  and 
60  db. 


Panoramic's  Model  SB-12aS  Panalyxor.  Pre-set  sweep 
widths  of  ISO,  500,  2000,  10,000  and  30,000  cps  with 
automatic  optimum  resolution  for  fast,  easy  operation. 
Continuously  variable  sweep  width  up  to  100  kc  for  ad¬ 
ditional  flexibility.  60  db  dynamic  range.  60  cps  hum 
sidebands  measurable  to  — 60  db.  High  order  sweep 
stability  thru  AFC  network.  Presisely  calibrated  lin  &  log 
amplitude  Kales.  Standord  5"  CRT  with  camero  mount 
bezel.  Two  auxiliary  outputs  for  chart  recorder  or  large 
Kreen  CRT. 

INTERNAL  CALIBRATING  CIRCUITRY  Two  RF  signal 
sources  simulate  two-tone  test  and  check  internal  distor- 


*See  Panoramic  Analyzer  No.  3 
doKribing  testing  techniques,  etc., 
for  single  sidebands.  A  copy  is 
yours  for  the  asking. 


tion  and  hum  of  analyzer.  Center  frequency  marker  with 
external  AM  provisions  for  sweep  width  colibrotions. 


Panoramic 

RADIO  PRODUCTS.  INC. 


:-3 


Write,  wire,  phone  RIGHT  NOW  for  technical 
bulletin  and  prices  on  the  new  SSB-3a.  Send 
for  our  new  CATALOG  DIGEST 
and  ask  to  be  put  on  our 
regular  moiling  list  for  The 
PANORAMIC  ANALYZER  feo- 
turing  application  data. 

PANORAMIC  RADIO 
PRODUCTS,  INC. 

530  So.  Fuheti  Ave.,  Mount  Vernon,  N.  Y. 
Phene;  OWens  9-4600 
TWX;  MT-V-NY-5229 

Cobles:  Panoromic,  AAount  Vernon  N.  V.  State 
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PRODUCTION  TECHNIQUES 


Mix  Oil  with  Solder  to  Improve  Wetting 


WAVE  SOLDERING  machine  which 
covers  and  mixes  the  molten  solder 
with  oil  is  reported  to  apply  solder 
more  uniformly  and  to  reduce  dross- 
ing.  According  to  the  manufac¬ 
turer,  Hollis  Engineering,  Inc., 
Weston,  Mass.,  it  can  solder  printed 
wiring  boards  with  conductors 
spacings  as  close  as  0.015  inch. 

The  oil  floats  on  top  of  the  molten 
solder  in  the  pot,  preventing  dross 
formation  there.  The  hot  oil  is 
sucked  through  a  tube  into  the 
pump  chamber,  where  it  is  mixed 
with  the  solder  so  that  oil  droplets 
are  dispersed  through  the  wave 
pumped  out  of  the  orifice. 

The  droplets  mist  over  the  sur¬ 
face  of  the  wave,  again  reducing 
oxidation  and  also  lowering  the 
solders’  surface  tension.  The  re¬ 
duction  of  surface  tension,  Hollis 
says,  improves  the  solder’s  wetting 
ability.  This  eliminates  icicling 
and  bridging,  improves  eyelet  fill¬ 
ing,  makes  the  solder  coating  more 
uniform  and  reduces  the  amount  of 
solder  deposited.  Shell  terne  oil 
No.  76  is  recommended. 


Conveyor  links  fluxing,  infrared  heating  and  soldering  stations 


The  solder  orifice  can  be  set 
vertically,  to  produce  a  wave  flowing 
evenly  on  both  sides  of  the  orifice, 
or  it  can  be  angled  to  produce  a 
waterfall  type  of  wave  cascading  in 
only  one  direction.  The  orifice  plate 
is  beveled  to  prevent  corner  inter¬ 
ference  when  it  is  tilted. 

Use  of  oil  does  not  eliminate 


Camera  Tripods  Become  Fixtures 


Closeup  of  solder  wave  and  eon- 
veyor  chain  belt 


Standard  camera  tripod  heads  make  a  convenient  holder  for  shafted  sub- 
assemblies.  The  assembler  can  cock  the  head  to  the  most  convenient  work¬ 
ing  angle.  Sierra  Electronics  Corp.,  Menlo  Park,  Calif.,  mounts  two  dozen 
heads  on  a  round  of  plywood  to  make  a  merry-go-round  assembly  fixture. 
The  heads  can  also  be  used  to  mate  subassemblies  such  as  multipin  con¬ 
nectors  and  rotary  switches 


necessity  of  fluxing  the  boards. 
Wave  fluxing  station,  infrared  pre¬ 
heaters  and  additional  conveyor 
lengths  can  be  added  to  the  solder¬ 
ing  unit  and  its  four-foot  conveyor. 
Boards  are  carried  in  adjustable 
carriers.  Conveyor  speeds  are  ad¬ 
justable  to  six  feet  a  minute. 


Spring-Loaded  Contacts 
Set  in  Block  by  Swaging 

SPRING-LOADED,  flat-head  contacts, 
rather  than  pin-type  connectors,  are 
used  to  connect  removable  cartridge 
holders  to  record  player  tone  arms 
made  by  Rek-O-Kut  Co.,  Inc., 
Corona,  N.  Y.  A  swaging  opera¬ 
tion  fastens  the  cartridge  contacts 
in  their  block,  sets  the  spring  pres¬ 
sure  and  provides  an  expanded  sur¬ 
face  for  lead  soldering. 

The  assembler,  inspecting  parts 
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Marcus  Hook,  Pa. 


El  Segundo  (Los  Angeles).  Calif. 


in  every  major  electronics  center 

B&A  assures  fast,  dependable  supply  of 
highest-purity  “Electronic-Grade’*  chemicals 


Wherever  your  electronics  plant  is 
located,  you’re  close  to  a  source  of 
Baker  &  Adamson  “Electronic- 
Grade”  chemicals— the  nation’s  high- 
est-quality  line.  B&A  production  fa¬ 
cilities  at  Chicago,  Ill.,  El  Segundo, 
Calif.,  Marcus  Hook,  Pa.,  and 
Nichols,  California,  plus  24  stock 
points  across  the  nation  assure  same 
or  next  day  delivery  in  most  major 
electronics  centers. 


The  extensive  B&A  line  ranges  from 
acetone  to  zinc  sulfide,  including 
such  electronic-grade  chemicals  as 
hydrogen  peroxide  and  the  purest 
hydrofluoric  acid  for  semi-conductor 
production. 

B&A  controls  impurities  in  “Elec¬ 
tronic-Grade”  chemicals  to  a  degree 
surpassing  all  previous  standards! 
Highest  purity  is  assured  through 
rigorous  methods  of  chemical  and 


instrument  analysis,  and  in  the  case 
of  solvents  is  supplemented  by  resis¬ 
tivity  measurements ...  a  technique 
introduced  by  Baker  &  Adamson  sci¬ 
entists  to  detect  and  determine  trace 
impurities. 

Our  free  booklet,  “B&A  Electronic 
Chemicals,”  includes  a  listing  of 
products  with  specifications  and 
uses.  Write  today,  on  company  let¬ 
terhead  please,  for  your  copy. 


Baker  a  Adamson® 
“Electronic-Grade** 
Chemicala 
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as  she  works,  loads  a  batch  of  blocks 
face  up  in  recesses  in  a  tray. 
Springs  are  inserted  into  each  of 
the  four  holes  in  a  block,  then  the 
four  silver-plated,  flat-head  con¬ 
tacts.  Each  block  is  then  loaded 
into  a  jig  which  forces  the  small 
ends  of  the  pins  through  the  holes. 
The  protruding  ends  are  placed  be¬ 
tween  plates  in  a  die  on  an  air  press 
and  swaged  Leads  are  soldered  to 
the  flattened  ends,  which  cannot 
re-enter  the  holes.  A  similar  block, 
with  mating  contacts,  is  fitted  to 
the  end  of  the  tone  arm.  Flat-head 
contacts,  with  hollow  shanks,  are 
pressed  into  the  blocks.  Leads  are 
inserted  in  the  hollow  end  and 
secured  with  a  drop  of  .solder. 


AMCO  ENCLOSURE  SYSTEM 


Provides  Cooling,  Mounting  and  Lighting 
in  Modular  Enclosures  for  Electronic 
Instruments  in  Any  Installation 

No  one  type  of  enclosure  meets  all  environmental  and 
physical  demands.  AMCO  has  developed  3  complete 
systems  integrated  into  1  system  with  interchange¬ 
able  accessories,  applicable  for  both  commercial  and 
military  u.se. 

CUSTOM  . . .  When  space  and  appearance  are  critical 

. . .  16  ga.  double-channel  steel  frames,  ba.sed  on 
increments  of  1954''  widths,  supports  in  excess  of  3000 
lbs.  Multi-width  panels  and  cowlings  give  single-unit 
appearance  with  series  mounted  racks.  .Meets  EIA 
Standards. 

SEMI-CUSTOM  . . .  Heavy-duty,  more  internal  clear¬ 
ance  ...  14  ga.  box-channel  steel  frames,  12  ga.  gus.set- 
ing  provides  exceptional  rigidity  both  front-to-back 
and  side-to-side.  Frames  based  on  2214'  increments 
provides  clearance  for  recessing  19'  wide  panels. 
Meets  EIA  Standards. 

ALUMINUM  ...Unique!  Meets  any  size... almost  any 
configuration  from  6  basic  parts  ...  3  castings  and  3 
extrusions.  Any  size  from  6’  to  20  ft.;  any  slope  from 
0°  to  90®  is  standard.  Mil  Specs  strength  and  material 
(6061-T6  extrusions  and  356-T6  castings). 

Amco  manufactures  all  necessary  blowers,  chassis 
•slides,  doors  and  drawers,  writing  surfaces,  cowling 
lights  and  other  accessories.  Check  the  extra  sav¬ 
ings  you  get  thru  Amco's  combined-discount  system 
of  racks  and  accessories.  PLf/S  FREE  ASSEMBLY. 
Amco  is  your  one  complete  source  of  Modular  Instru¬ 
ment  Enclosure  Systems  and  Acces-sories.  Write  today 
for  catalog  of  complete  specifications. 


Alum  i  aura 


Blocks  are  assembled  in  tray 


Serai-Custom 


REALISTIC  3  WEEK  DELIVERY 


Eyids  of  contact  pins  are  swaged 


Factory  trained  representatives  in  principal  cities 
of  U.S.  and  in  Canada. 

AMCO  ENGINEERING  CO. 

7333  West  Ainslie  Street,  Chicago  31,  Illinois 


The  tone  arm  is  made  with  a  bend 
just  behind  the  holder.  The  bend 
is  used  as  a  reference  point  for 
machining  and  gaging.  Accuracy 
of  the  bend  is  first  established,  to 
a  tolerance  of  one-third  degree,  by 
placing  the  bent  tubing  in  a  channel 
milled  in  a  steel  plate.  Pivot  and 
lead  wire  access  holes  are  drilled 
in  a  fixture  which  clamps  the  tube 
at  the  bend.  The  straight  section 
of  tubing  is  held  in  V-grooved 
blocks,  fitted  with  drill  bushings  at 
hole  locations.  Hole  positions  are 
checked  on  a  go-no-go  gage  similar 
to  the  bend  checker.  Gage  pins  are 
inserted  through  bushings  in  blocks 
at  the  hole  locations. 

A  counterw’eight  is  placed  on  the 
long  end  of  the  tone  arm.  This  end 
is  screw-threaded  by  rolling,  rather 
than  cutting,  to  preserve  tube  wall 


Custom 
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ENGINEERING  IS  PART  OF  THE  RELIABILITY  PATHMI  AT  ELECTRO-TEC 
Highly  creative,  but  infinitely  profound  engineering  is  basic  to  the 
reliability  pattern  at  Electro*Tec.  A  product  is  designed  with  built- 
in  reliability.  It  doesn’t  stop  with  basic  design ...  all  phases  of  engi¬ 
neering  proceed  with  a  comprehension  of  the  natural  laws  that 
insure  reliability— the  spark  that  extends  product  capability  and 
performance  beyond  the  expected.  ELECTRO-TEC  CORP.» 
South  Hackensack,  N.  J.— Blacksburg,  Va.— Ormond  Beach,  Fla. 


Tove  arm  bevd  is  checked  in  chan¬ 
neled  gage 

thickness.  The  weight  is  not  tap¬ 
ped.  Instead,  rubber  rings  are 
fixed  in  grooves  inside  the  weight. 
The  w’eight  is  pushed  on  and  fine 
adjustments  are  made  by  rotating 
the  weight  so  the  flexible  rings 
move  on  the  tube  threads.  The  rings 
also  provide  acoustic  isolation. 

The  arm  is  balanced  on  a  gimbal 
mounted  in  a  vertical  bearing 
which  allows  the  arm  to  rotate  hori¬ 
zontally.  Its  hollow  shaft  passes 
through  the  bearing.  The  bearing 


consists  of  a  cylinder  with  bearing 
balls  in  the  top  race  and  silicone- 
impregnated  composition  at  the 
bottom.  The  top  of  the  shaft  is 
an  inverted  cone,  which  centers 
itself  in  the  ball  bearing  when  the 
assembly  is  made  in  an  arbor  press. 
Leads  from  the  cartridge  contacts 
are  passed  through  the  tube  and 
down  the  hollow  shaft. 


Component  Feeder 


Bowl  feed  unit  for  axial  lead  com¬ 
ponents  feeds  into  plastic  hopper 
which  handles  a  specific  component 
size.  It  can  he  used  as  an  input  at¬ 
tachment  on  lead  straightening. 


testing,  orienting  and  taping  equip¬ 
ment  made  by  Universal  Instru¬ 
ments  Corp.,  Binghamton,  N.  Y. 
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at  modeoL  voltages.  These  prop¬ 
erties  eliminate  the  need  for  multi¬ 
stage  vertical  amplifiers  or  large 
power  supplies  in  sensitive,  wide¬ 
band  oscilloscopes. 

Built  to  MIL-E-ID  .specifications 
for  use  in  portable  oscilloscopes  de¬ 
veloped  for  the  Navy,  the  tube  has 
a  minimum  useful  scan  of  2J  inches 
horizontally  and  21  inches  verti¬ 
cally,  using  electrostatic  focus  and 
deflection.  A  linear  post  accelerator 
and  a  geometry  adjust  electrode 
maintain  deflection  uniformity  and 
minimum  pattern  distortion. 

The  tube  is  priced  at  $150  with 
4  to  6  weeks  delivery. 
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Streak  Camera 

CONTINUOUS  WRITING 


Hum  rotating  mirror  that  is  essen¬ 
tially  distortion  free  at  operating 
speeds;  an  all-mirror,  axially 
aligned  relay  optical  .sy.stem  that 
permits  operation  in  the  high  ultra¬ 
violet  region;  a  film-track  configura¬ 
tion  which  gives  a  flat  film  plane 
and  optimum  assessment  curve;  and 
a  transistorized  automatic  turbine- 
speed  monitor  that  provides  an 
over-speed  safety  cutout. 

Other  features  include  the  ability 
to  operate  in  various  positions,  day¬ 
light  film  loading,  and  arrange¬ 
ments  to  permit  operation  as  a  syn¬ 
chronized  streak  camera  where  re¬ 
quired. 
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A  NEW  sweeping  image  camera  that 
produces  an  uninterrupted  streak 
image  50  inches  long  on  35-mm  film 
and  which  is  always  in  recording 
condition  during  operation  has  been 
developed  by  Beckman  &  Whitley, 
Inc.,  San  Carlo.s,  Calif.  The  camera 
can  be  used  for  the  documentation 
of  randomly  occurring  events  which 
are  not  suitable  for  synchronization 
with  instrumentation. 

Writing  rate  for  the  new  camera 
is  9  mm  per  microsecond,  at  a  maxi¬ 
mum  mirror  speed  of  3,600  rps. 
Time  re.solution  is  5  x  10-*  seconds 
or  better,  and  minimum  total  writ¬ 
ing  time  is  145  microseconds. 

Camera  design  includes:  a  beryl- 


Filaments  and  Boats 

FOR  COATINGS 


A  NEW  complete  line  of  tungsten, 
tantalum  and  molybdenum  filaments 
and  boats  are  now  available  in  a 
variety  of  sizes  and  .shapes  from 
Electronics  Division  of  Allen-Jones, 
Inc.,  1345  Gaylord  Ave.,  Long 
Beach,  Calif.  Manufactured  for  u.se 
in  high  vacuum  as  an  evaporation 
source,  these  filaments  and  boats  are 
processed  for  purity  and  accuracy. 
All  parts  are  stress  relieved  for 
long  life  and  to  maintain  their 
geometry  during  use.  Uses  for 
the.se  filaments  and  boats  include: 
electronic  component  processing, 
coating  of  optics,  plastics  and  toy 
decorative  coating,  precision  instru¬ 
mentation  manufacturing,  and  vac¬ 
uum  metalizing  in  basic  research 
laboratories. 
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Cathode  Ray  Tube 

FOR  TRANSISTORIZED 
OSCILLOSCOPES 


Computer  Diodes 
WITH  FAST  RECOVERY 


A  FLAT-FACE  cathode  ray  tube  de-  E.  Mermaid  Lane,  Philadelphia,  Pa. 
signed  to  meet  space  and  power  Designated  ETC  Type  31SBP, 
limitations  of  transistorized  oscillo-  the  new  31  x  21  flat  face  rectangu- 
scopes  now  is  available  from  the  lar  tube  combines  low  deflection  A  gold-bonded  silicon  diode  with  a 
Electronic  Tube  Corporation,  1200  factors  with  excellent  light  output  guaranteed  recovery  time  of  0.5 
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In  one  experiment  at  Bell  Laboratories,  a  network  of 
artificial  neurons  is  subjected  to  a  stimulus  from  light 
through  a  set  of  photocells.  The  network  can  distinguish 
specific  patterns  of  light  and  dark,  thus  duplicating  roughly 
some  of  the  eye’s  basic  reactions  to  light.  Similar  studies 
are  underway  to  explore  our  hearing  processes. 

At  present,  too  little  is  known  about  neural  action  to 
permit  exact  electronic  duplication.  But  experiments  with 
artificial  neurons  can  provide  suggestive  clues,  contributing 
to  a  stimulating  interplay  between  electronics  and  neuro¬ 
physiology  which  may  help  workers  in  both  disciplines. 

The  human  nervous  system,  including  the  brain,  is  the 
most  efficient  and  versatile  data  processing  system  known; 
and  data  processing  is  an  essential  part  of  communications. 
The  artificial  neuron  provides  a  new  approach  to  investi¬ 
gating  and  understanding  basic  nerve  network  functions. 
It  is  a  fresh  example  of  how  Bell  Telephone  Laboratories 
constantly  explores  new  frontiers  to  improve  America’s 
communications  system,  now  and  in  the  years  ahead. 


Bell  Telephone  Laboratories’  new  electronic 
“nerve  cell”  is  a  step  toward  finding  out 


One  fascinating  area  of  communications  has  long  re¬ 
sisted  exploration  — what  happens  inside  the  nervous  system 
when  you  see.  or  when  you  hear. 

This  area  is  of  special  interest  to  telephone  science; 
knowledge  of  how  the  nervous  system  handles  sound  and 
picture  signals  can  help  determine  what  information  is 
essential  to  perception.  This  in  turn  may  lead  to  more 
efficient  communication  instruments  and  systems. 

To  probe  the  mystery  of  nerve  activity.  Bell  Telephone 
Laboratories  scientists  have  developed  an  electronic  model 
of  a  living  nerve  cell  or  neuron.  Consisting  of  transistors, 
resistors,  capacitors  and  diodes,  the  “artificial  neuron” 
exhibits  many  of  the  characteristics  of  a  living  neuron;  for 
instance,  “all-or-none”  response  and  fatigue. 


Network  of  neurons  is  assembled  by  L.  D. 
Harmon  of  Bell  Laboratories,  the  initiator  of 
this  new  research.  Many  kinds  of  assemblies 
are  possible. 


A  single  artificial  neuron.  It  delivers  electri¬ 
cal  impulses  when  stimulated,  like  a  living 
cell.  Neurons  are  also  being  used  for  research 
into  hearing. 


BELL  TELEPHONE  LABORATORIES 

WORLD  CENTER  OF  COMMUNICATIONS  RESEARCH  AND  DEVELOPMENT 


nanosecond  is  now  available  from 
the  semiconductor  division  of 
Hughes  Aircraft  Co.,  500  Superior 
Ave.,  Newport  Beach,  Calif. 

The  diode  switches  and  recovers 
so  fast  that  its  actual  storage  time 
cannot  be  measured  on  high  speed 
traveling  wave  oscilloscopes. 

The  guaranteed  recovery  time  of 
0.5  nanosecond  is  given  only  to  ac¬ 
commodate  the  measuring  limits  of 
standard  sampling  o.scilloscopes. 

In  development  tests  the  diode 
.switched  from  ten  milliamps  for¬ 
ward  current  to  minus  six  volts  re¬ 
verse  voltage  with  less  than  0.2 
nanosecond  recovery  time. 


R-F  Shielding  Materials 

COATINGS  AND  LUBRICANTS 

MATERIALS  that  Can  be  used  to  in- 
.sure  the  radio-frequency  integrity 
of  equipment,  components,  housing.^ 
and  even  shielded  enclosures  has 
been  developed  by  Emer.son  &  Cum¬ 
ing,  Inc.,  Canton,  Ma.ss.  The  ma¬ 
terials  have  been  extensively  tested 
in  the  frequency  range  from  10  Kc 
to  10,000  Me  for  both  magnetic  and 
electric  field  shielding  effectiveness. 
In  many  cases,  the.se  Eccoshield  ma¬ 
terials  have  converted  poorly 
shielded  equipment  housings  into 


100  Me  Counter 

TIMES  INTERVALS  TO  10  NSEC 

A  100  MEGACYCLE  transistorized 
gated  counter,  for  counting,  time 
interval  and  frequency  measure¬ 
ments  has  been  developed  by 
Eldorado  Electronics,  2821  Tenth 
St.,  Berkeley,  Calif. 

The  Model  1050  gated  counter 
counts  random  events  with  better 
than  10  nanosecond  double  pulse 
resolution,  functions  as  a  time  in 


Typical  capacitance  for  the  total 
diode  is  0.7  picofarad.  It  al.so  has  a 
rectification  efficiency  of  25  percent 
at  18.5  Gc. 

Five  diode  types  are  being  offered 
in  the  standard  glass  package. 

Typical  unit  prices  are: 


H 05000  . 

1-99 

.  .$2.60 

100-999 

.$2.00 

1.000-9.999 

$1.80 

HOSOOl  . 

..  2.21 

1.70 

1.53 

HD5002  . 

.  .  2.08 

1.60 

1.44 

HD5003  . 

..  1.56 

1.20 

1.08 

HD5004  . 

.  .  1.17 

0.90 

0.81 

The 

diode 

is  now 

available 

through 

semiconductor 

field  sales 

engineers. 
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those  having  in.sertion  losses 
greater  than  100  db.  Included  in 
the  line  are:  a  conductive  com¬ 
pound  for  caulking  .seams  and  for 
conduit  threads;  a  conductive  ad¬ 
hesive,  epoxy  based;  a  conductive 
lubricating  grease;  a  conductive 
surface  coating  for  shielding;  a 
honeycomb  vent  for  shielded  equip¬ 
ment  enclo.sures;  and  finger  stock 
for  doors  and  for  removable 
panels. 
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terval  meter  to  measure  duration 
to  10  nanoseconds  and  measures 
frequency  to  100  Me. 

Nine  digits  of  storage  with  in¬ 
line  (Nixie)  display  are  used.  As 
a  counter,  it  may  be  started  or 
stopped  remotely  or  locally  with  a 
built-in  electronic  gate. 

As  a  time  interval  meter,  the 
counter  requires  an  external  oscil¬ 


lator;  as  a  frequency  meter,  it  re¬ 
quires  an  external  time  base,  but 
can  be  supplied  with  these  com¬ 


ponents  built-in. 

The  counting  logic  uses  five 
binaries  in.stead  of  four.  Each  of 
the  five  binaries  is  required  to 
operate  at  only  one-fifth  of  the 
maximum  frequency  of  the  instru¬ 
ment.  Price  is  $4,875,  with  75*  days 
delivery. 
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Synchronous  Motors 

HYSTERESIS  FEATURES 

A  SYNCHRONOUS  motor  which  com¬ 
bines  the  features  of  hysteresis 
motors  with  the  lower  cost  of 
shaded  pole  motors  has  been  de¬ 
veloped  by  The  Alliance  Manufac¬ 
turing  Company,  Alliance.  Ohio. 
Comparable  in  price  to  the  standard 
two  or  four  pole  shaded  motor,  the 
motor  was  designed  for  phonograph 
applications. 

The  new  motor  uses  permanent 
magnetization  of  both  ends  of  an 
induction  motor  to  give  the  rotor  a 
combination  of  synchronous  and  in¬ 


duction  torque.  Thus,  the  motor 
permanently  locks  into  synchronous 
speed  and  is  free  from  slip,  making 
it  suitable  for  driving  phonographs, 
tape  recorders  and  similar  mecha¬ 
nisms. 

Other  applications  include  tran- 
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EXTRACTING  FUSE  POSTI  Fuse  is  held  in  end  of 
removable  knob  for  quick,  safe  and  easy  replace¬ 
ment  of  blown  fuse.  Safe  "dead  front"  fuse 
mountings  assured.  U/L  Approved. 

A — SAG  Fuse  Post  (finger  operated  knob) — 
No.  342001 

A— SAG  Fuse  Post  (finger  operated  knob)  — 
No.  372001 

B — SAG  Fuse  Post  (Screwdriver  Slot) — 

No.  341001 

B — SAG  Fuse  Poet  (Screwdriver  Slot) — 

No.  371001 

C— 4AG  Fuse  Post  (Finger  Operated  Knob)  — 


OTHER  FUSE  POSTS 
MAY  LOOK  LIKE  THESE... 
BUT  ONLY  LITTELFUSE  HAS  IMX) 


research 


meet  every  appficofion — every  requirement 


Fuse 


Posf 


Wj 


X 


(9...0 


Tan 


U 


s  read 


more 


by  all  Jf! 


No.  442001 


D — SAG  Miniature  Fuse  Poet  (Finger  Operated) 
—No.  342012 


electronics  is  specially  edited  to  keep  you  informed 
about  the  entire  industry.  With  special  issues  on  Elec¬ 
tronic  Markets,  Modern  Microwaves,  Search  and  Probe 
Systems,  and  other  reports  you’ll  want  to  file  and  keep 

subscribe  today  to  electronics 

Every  Friday,  electronics  gives  you  the  latest  engineer¬ 
ing  developments  and  technically  interpreted  market 
trends.  So  don’t  wait  till  everyone  on  the  routing  slip 
has  read  it.  Subscribe  now  and  read  electronics  first.  Mail 
the  reader  service  card  (postpaid)  to  electronics,  the 
magazine  that  helps  you  to  know  and  to  grow!  Rates: 
three  years  for  $12,  one  year  for  $6;  Canadian,  one 
year  for  $10;  foreign,  one  year  for  $20.  Annual 
electronics  BUYERS’  GUIDE  (single  issue  price  $3.00) 
included  with  every  subscription. 


E— NEW  INDICATING  3AG  FUSE  POSTS! 
(344,000  series)  It  Glows  When  The  Fuse  Blows. 
Long  Ufe  incandescent  bulb  for  low  voltage  ranges 
— 2  V^'TV ;  7-16V ;  16-32V.  New  high  degree  vacuum 
neon  lamp  for  high  voltage  ranges  for  greater 
brilliance  and  visibility— 90-125V;  2(X)-250V. 
WATERTIGHT  FUSE  POSTS  Specially  designed  for 
use  where  excessive  moisture  is  a  problem. 

F — SAG  Watertight  Fuse  Post.  Has  flange  mount¬ 
ing.— No.  571004. 

G— 3AG  Watertight  Fuse  Post— No.  342006 
G — 4AG  Watertight  Fuse  Poet — No.  442006 

For  complete  details  on  these  items  and  quotations 
on  special  application  requirements,  write  to: 


*Precision  Ensinecrins 
Deaisn  Know-how 
Quality  Craftamaiwhip 


LITTELFUSE 


DES  PLAINES,  ILLINOIS 
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CIRCLE  121  ON  READER  SERVICE  CARD  121 


scription  turntables,  timer  applica* 
tions,  data  processing,  and  equip¬ 
ment  associated  with  recording 
charts  and  graphs. 
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Mm  m  m  THE  mm 

NEXT  QUESTION  .  .  . 

IIIIIV IIIIU!!  IT  l>EltFIIII)l? 

The  RADAR  QUANTIZER  Provides  Answers 


uHlizing  the  RADAR  QUANTIZER®, 
the  Army  Ordnance  Corps  can 
track  the  Pershing  missile  in  flight  with  a 
position  plot  resolution  of  ^2Vi  feet  —  a 
resolution  heretofore  impossible.  The 
Quantizer,  developed  under  contract  of  the 
Army's  Diamond  Ordnance  Fuze  Laboratories, 
is  a  millimicrosecond  time  interval  meter. 

It  converts  the  radar  electrical  signals 
into  digital  code  format  and  feeds  a  storage 
tape,  as  fast  as  the  dynamic  data  occurs. 

As  o  result,  engineers  can  follow  the 
missile's  exact  flight  path  on  the  ground  with 
the  aid  of  digital  computing  equipment  — 
making  optimum  use  of  the  radar  equipment's 
foU  capability,  down  to  the  Quantizer's 
insibntaneous  resolution  of  ^  1 0 
millimicrosecondsl 

If  you  have  data  processing  requirements 
where  it  is  desirable  to  meosure  time  intervals 
down  to  ten  millimicroseconds  or  less, 
and  read  the  result  out  in  digital  format 
while  the  data  occurs,  contact  Computer 
Equipment  Corp.  for  full  details  on  how  the 
QUANTIZER  con  be  applied  to  your  system. 
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Selenium  Surge  Suppressor 

PROTECTS  DIODES 


A  SELENIUM  surge  suppressor  that 
protects  silicon  diodes  against  burn¬ 
out  from  voltage  transients  has 
been  developed  by  the  Semicon¬ 
ductor  Division  of  Syntron  Com¬ 
pany,  Homer  City,  Pennsylvania. 
The  device,  called  Surge  Stop, 
allows  reduction  in  size  of  silicon 
diodes  in  many  applications  to  about 
30  percent  above  rated  piv,  com¬ 
pared  to  200  percent  over-design 
usually  required.  The  device,  whose 
reverse  characteristics  dissipate 
energy  found  in  transient  voltages, 
is  a  selenium  cartridge  rectifier  that 
is  shunted  across  the  silicon  diode. 

Maximum  discount  net  prices 
range  from  $0.70  to  $1.00  in  quan¬ 
tities  of  1,000  with  delivery  about 
one  week  from  the  receipt  of  the 
order. 
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Computer  Eciuipment  Corp. 

11612  W.  OLYMPIC  BlVD.,  LOS  ANGELES  64,  CALIF. 
GRANITE  8-0464  TWX  WLA  6650 


Pulse  Generators 


TRANSISTORIZED 


ELECTRO- PULSE,  INC.,  6711  S.  Sepul¬ 
veda  Blvd.,  Los  Angeles  45,  Calif. 
Modular  plug-in  versatility,  com¬ 
pletely  solid  state  design,  and  broad 
performance  capabilities  are  fea¬ 
tures  of  the  3500  series  pulse  gen- 


erators.  Single  and  double  pulse 
versions  are  available  with  repeti¬ 
tion  rates  to  2  Me  and  pulse  widths 
and  delays  continuously  variable  to 
1,000  fisec.  Output  pulse  rise  times 
are  ultrafast:  0.02  fisec  or  faster 
with  13  V  amplitude  from  an  out¬ 
put  impedance  of  50  ohms.  A  con¬ 
stant  impedance  50-ohm  attenuator 
provides  40  db  attenuation.  Optional 
plug-in  modules  for  various  pul.se 
repetition  rate.s,  delays,  widths,  and 
output  characteristics  are  available 
to  meet  specific  requirements. 
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Subminiature  Switch 

WITH  ROLLER  ACTUATOR 


CROWN  ELECTRIC,  Box  171,  Orange, 
N.  J.  Economy,  compatible  with 
meeting  military  specifications,  is 
the  policy  in  offering  this  .special 
switch  at  prices  as  low  as  $1.80 
each,  in  lots  of  1  to  9.  Lower  prices 
for  larger  quantities.  Guaranteed 
to  break  5  amp  resistance  for  a 
minimum  of  150,000  cycles.  All 
parts,  including  roller  and  leaf  ac¬ 
tuator,  non-magnetic  .stainless  steel. 
Available  spdt  or  dpdt. 

CIRCLE  310  ON  READER  SERVICE  CARD 


NEMS-CLARKE,  a  division  of  Vitro  Cor¬ 
poration  of  America,  has  produced  the 
finest  in  precision  electronics  since  1909. 
Now,  this  equipment  will  be  produced 
and  marketed  by  Vitro  Electronics  under 
the  Nems-Clarke  brand  name.  In  com¬ 
munications.  remember  Vitro  Electronics, 
the  world's  foremost  designer  and 
producer  of  special  purpose  receivers. 


For  Free  Catalog,  Write  Dept.  R 


Silicon  Rectifier 

MEDIUM  HIGH  POWER 


7/ra  ELECTRONICS 


A  DIVISION  Of  VITRO  CORPORATION  OF  AMERICA 


TRANS-SIL  CORP.,  55  Honeck  St., 
Englewood,  N.  J.,  announces  a  com¬ 
pact  rectifier  stack  capable  of 
handling  up  to  4  amperes  in  half 
wave  and  20  amperes  in  full  wave 


PRODUCERS  OF  ItTSLlfS-OI-i EOWPeENT 
919  JESUP-BLAIR  DRIVE.  SILVER  SPRING,  MARYLAND  •  2301  PONTIUS  AVENUE,  LOS  ANGELES.  CALIFORNIA 
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circuits.  The  new  series  2R  units, 
of  double  diffused  silicon  junction 
construction  are  designed  tor  mag¬ 
netic  amplifier,  power  supply,  and 
other  medium  power  applications. 
Forward  voltage  drop  does  not  ex¬ 
ceed  1.0  V,  and  reverse  leakage 
does  not  exceed  1.0  v,  at  25  C. 
These  rectifiers  can  be  used  at 
ambients  to  150  C  without  percept¬ 
ible  changes  in  characteristics. 
Four,  eight,  twelve  and  twenty  amp 
half  wave,  center  tap,  full  wave 
bridge  and  star  configurations  are 
available  from  stock. 
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TOROIDS  AND  FILTERS 


DELIVERED  IN  DAYS 


Need  quick  delivery  on  special  toroidal  components? 

We  can  usually  design  and  deliver  samples  of  toroidal 
coils  and  filters  to  your  exact  specifications  on  short 
notice. 

We  are  equipped  to  produce  toroids  and  toroidal 
filters  with  outstanding  temperature  stability  to  either 
commercial  or  military  requirements. 

Whether  your  application  is  communications,  mis¬ 
siles  or  data  reduction  systems,  our  facilities  backed  by 
a  quarter  of  a  century  of  service  to  industry  assure  you 
of  a  solution  .  .  .  fast.  Many  engineers  find  our  a 
folder  “Toroids  and  Filters”  helpful  in  developing  ' 
specifications.  A  copy  is  yours  for  the  asking.  /  | 


Pressure  Balances 

EASY  CALIBRATION 


AMERICAN  INSTRUMENT  CO.,  INC., 
8030  Georgia  Ave.,  Silver  Spring, 
Md.  Effortle.ss  calibration  of  pres¬ 
sure  gages  and  transducers,  rapid 
enough  for  production  line  calibra¬ 
tion  projects,  is  now  possible  with  a 
new  line  of  pressure  balances.  The 
balances  give  pin-point  pressure 
values  up  to  100,000  psi,  with  accu¬ 
racies  up  to  l/20th  of  1  percent. 
Dials  of  the  gages  being  calibrated 
can  then  be  set  to  these  extremely 
accurate  values  to  insure  correct 
readings.  The  pressure  balances  in¬ 
corporate  automatic  weight  lifters 
to  raise  or  lower  weights  by  flipping 
a  toggle  valve  and  provide  a  series 
of  pilot  lights  to  indicate  when  bal- 
lance  has  been  achieved,  thus  elimi¬ 
nating  former  bottlenecks  of  man¬ 
ual  handling  of  weights  and  time 
lost  in  obtaining  final  balance. 
Weights  not  in  use  may  be  sub¬ 
tracted  from  the  weighing  system 


Beaver  &  Canal,  Bristol,  Pa. 

Specialists  In  designing  and  building  equipment  to  operating  specifications 


A  f«w  orii*r  B&W  produetti  I.  F.  TRANSFORMERS  •  COMMUNICATIONS  EQUIPMBIT  •  AUDIO  PHASE  SHIFT 
NETWORKS  •  TEST  EQUIPMENT  •  and  many  typas  of  ttandard  and  ipedal  alactronic  componanh  and  aquipmanl. 
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Electrical  Coil  Windings 

.  .  .  WIRE  SIZES  #6  TO  #56 


For  43  Years  .  .  .  specialising  in  all  types  of  coils  to  customers’ 
specifications.  Design  or  engineering  assistance  available  on 
request. 


SINCE  1917  ^ 

65  Pavilion  Avenue  Providence  5,  Rhode  Island 
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without  removing  them  from  the 
balance. 
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Transistor  Tester 

PRECISION  UNIT 


COMMAND  SYSTEMS,  INC.,  1135  N. 
Stanford  -Ave.,  Los  Angeles  59, 
Calif.  Model  TTS-100  transistor 
test  .set  is  designed  for  making  pre¬ 
cision  measurements  of  the  d-c 
characteristics  of  power  transistors 
as  listed  on  the  manufacturer’s 
specification  sheet.  Accurate  data 
is  obtained  rapidly  for  design  and 
inspection  purposes.  Leakage  cur¬ 
rents,  d-c  gain,  transconductance, 
input  impedance,  power  conduct¬ 
ance,  saturation  voltage  and 
saturation  resistance  are  measured. 
Punch-through  voltage  is  deter¬ 
mined  without  damaging  the  trans¬ 
istor.  Separate  connections  are  pro¬ 
vided  for  measuring  the  voltage  at 
the  transistor  terminals  to  elimi¬ 
nate  errors  in  measuring  the  satu¬ 
ration  voltage.  A  heat  sink  base 
containing  adapters  for  various 
types  of  transistors  is  available  as 
an  accessory. 
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Torque  Meter 

HIGH  SPEED 


B  &  F  INSTRUMENTS,  INC.,  3644  N. 
Lawrence  St.,  Philadelphia  40,  Pa. 
Model  F2C2A  is  a  true  high-speed 
torque  meter  capable  of  accurately 
transmitting  torque  signals  through 
50,000  rpm.  This  model  is  being 
built  in  ranges  from  0  to  100  in. /lb 
full  scale  through  0  to  1,000  in. /lb 


Kearfott’s  new,  highly  compact  Digistrobe  digital  display 
utilizes  the  stroboscopic  principle  to  produce  an  exceptionally 
high-definition  readout  in  the  actual  size  shown  here. 

Through  the  use  of  a  unique  shutter  arrangement,  a  single 
diode-encoding  matrix  is  shared  by  all  columns  (5  in  the  standard 
model),  resulting  in  substantial  savings  in  electronic  components 
and  circuitry.  The  fast  response  time  of  the  Digistrobe 
(56  milliseconds  transition  from  one  five-digit  quantity  to  a  totally 
different  one)  permits  a  single  unit  to  sample  several  different  inputs 
on  command  through  an  input  selector  switch.  Up  to  15 
individual  displays  of  existing  types  can  thus  be  replaced 
by  a  single  Kearfott  Digistrobe! 

Incorporating  only  two  moving  parts  and  exclusively  solid-state 
switching  circuitry,  the  Digistrobe  has  extremely  long  life  expectancy 
and  requires  minimum  maintenance  and  service.  Operation 
is  directly  from  the  output  register  of  a  computer,  counter  or 
allied  equipment,  eliminating  the  cost  of  intervening  circuitry. 

Two  years  of  extensive  laboratory  tests  assure  compliance 
with  Kearfott’s  rigid  standards  of  quality.  For  complete  data 
and  specifications,  write  for  Digistrobe  bulletin. 

*  Kearfott  Trademark 

KEARFOTT  DIVISION 
GENERAL  PRECISION,  INC. 


Little  Falls,  New  Jersey 
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electronics 


STAINIESSstsi 

FASTENERS 

AN-MS-COMMERCIAL 


Your  order,  large  or  small, 
filled  “fast"  from  the 
world’s  largest  stock  of 
stainless  steel  fasteners. 
AN,  MS,  Commercial 
specifications  in  stock. 
Rigid  quality  control,  mass 
production  economies. 
Special  stainless  steel 
fasteners  also  manu¬ 
factured  to  your  exact 
requirements  on  extremely 
short  notice.  Just  send 
blueprint  or  specs  for 
quotation.  Full  range  of 
raw  material,  on  hand, 
assures  prompt  service. 


I  Delay  Lines 

I  COMPUTER-TYPE 

i 

I  CONTROL  ELECTRONICS  CO.,  INC.,  10 

I  Stepar  Place,  Huntington  Station, 
L.  I.,  N.  Y.  A  lumped  constant  de¬ 
lay  line  that  is  totally  encapsulated 
in  epoxy  resin  has  been  developed. 
Utilized  internally  in  computers, 
these  units  eliminate  the  need  for 
terminal  boards  which  commonly 
trap  moisture.  Models  F-577A  and 
F-578A  are  moisture  proof,  reliable 
and  of  inexpensive  molded  construc¬ 
tion.  The  F-577A  has  a  total  delay 
of  10.0  ^sec  (nominal).  Rise  time 
is  0.5  /isec  max.  Unit  features  multi¬ 
taps  every  0.20  /nsec.  The  F-578A 
features  a  total  delay  of  15.0  /x.sec 
(nominal)  with  a  rise  time  of  0.4 
/isec  max.  Multiple  taps  on  this  unit 
are  featured  every  0.125  /xsec.  Both 
models  have  an  impedance  of  400 
ohms  and  an  operating  temperature 
to  125  C.  Delay  and  impedance  can 
be  modified  to  suit  individual  re¬ 
quirements. 
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WRITE  •  WIRE  •  PHONE 

FOR  QUOTATION  OR  SHIPMENT 
ASK  FOR  CATALOG 


Screw  Products  Company,  Inc.  i 

MANUFACTURERS  OF  STAINLESS  FASTENERS  SINCE  1929 

821  Stewart  Avenue,  Garden  City,  L.I.,  N.Y. 

Phone:  Pioneer  1-1200 _ TWX  GCY  603 

Midwest  Division 

6424  W.  Belmont  Avenue,  Chicago  34,  Illinois 

Phone:  AVenue  2-3232 _ TWX  CG  3185 

West  Coast  Division  —  Office  and  Warehouse 
5822  West  Washington  Blvd.,  Culver  City,  Calif. 
Phone:  WEbster  3-9595  TWX  LA  1472 


Ternary  Alloys 

FOR  SEMICONDUCTORS 

.ALPHA  METALS,  INC,,  56  Water  St, 
Jersey  City  4,  N.  .1.  Up  to  5  per¬ 
cent  germanium,  alloyed  with  in¬ 
dium-gallium  and  fabricated  into 
foil  and  preforms  for  semiconduc¬ 
tor  devices,  is  now  being  produced. 
The  resulting  ternary  alloys  are 
available  in  the  following  forms 
and  sizes:  Spheres  from  0.005  in.; 
tolerances  are  as  close  as  0.0001  in. 
Foil  from  0.0005  in.  thin.  Disks 


STOCKS  oi 
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How  to 
double 
performance 
of  your 
magnetic 
tape 

recorders 


Now  you  can  record  125-kc  data 
at  30  ips  instead  of  60  on  most 
existing  data  recorders.  How? 
i  By  using  the  new  Ampex  FR-600 
for  playback.  New  record/play¬ 
back  capability  in  the  FR-600 
saves  previous  equipment  from 
;  obsolescence  with  some  added 
benefits  of  its  own— for  example, 
recording  500  kc  at  120  ips. 

Your  curiosity  whetted?  See  our 
full  page  on  the  FR-600  in  No- 
•,  vember  4  ELECTRONICS,  or 
^  write  for  descriptive  literature, 
^  and  weTI  send  the  ad  along  too. 


Ampex 


imediate  Shipment 

FROM  ENDLESS 


full  scale  with  0.6  pd  male  spline 
shaft  ends.  Larger  versions  of  this 
model  with  0.8  pd  male  spline  shaft 
ends  will  transmit  torque  through 
2,500  in. /lb  full  scale  and  a  still 
larger  version  with  1.2  pd  splines 
will  cover  ranges  up  to  10,000  in. /lb 
full  scale. 
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AMPEX  DATA  PRODUCTS  COMPANY 
Box  SOOO  Redwood  City»  California 


range  upward  from  0.005  in.  Rec¬ 
tangles  from  0.040  in.  to  0.015  in. 
Squares  start  at  0.020  in.  Washers 
may  be  had  with  a  0.020  in.  i-d  and 
a  land  area  as  small  as  0.005  in. 
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Mesa  Computer  Diode 

MICROMINIATURE 

MICROWAVE  ASSOCIATES,  INC.,  Bur¬ 
lington,  Mass.,  announces  a  micro¬ 
miniature  mesa  computer  diode  that 
utilizes  a  new  method  of  directly 
fusing  glass  to  the  silicon  junction 
to  accomplish  a  high  reliability 
hermetic  seal.  New  diode  is  only 
0.080  in.  long  and  0.070  in.  in  di¬ 
ameter  and  utilizes  leads  of  gold 
plated  ribbon  0.004  in.  by  0.020  in. 
that  can  be  either  soldered,  tweezer- 
welded  or  compression  bonded. 
Unit  is  primarily  designed  for  high 
reliabiltiy,  high  density  computer 
circuits.  Operating  temperature 
range  extends  from  —  65  C  to  + 
200  C,  recovery  time  2.0  nanosec¬ 
onds,  leakage  current  of  0.015  fi& 
at  —  40  V,  with  a  power  dissipation 
of  50  mw  at  25  C.  This  new  unit  is 
available  in  engineering  quantities 
for  evaluation. 

CIRCLE  319  ON  READER  SERVICE  CARD 


True  RMS  Voltmeter 

COVERS  WIDE  RANGE 

BALLANTINE  LABORATORIES,  INC., 
Boonton,  N.  J.,  announces  a  true 
rms  voltmeter  capable  of  measuring 
a  wide  range  of  complex  waveforms 
to  1  percent  accuracy.  Measure¬ 
ments  with  this  model  350  are  not 
limited  to  sinewaves  to  obtain  the 
accuracy.  The  instrument  provides 


ONE/TENTH  PERCENTERS 


DiMCNsiONti  a  7/a"  X  a  I/a" 
a  a/a"  x  a  a/a' 


EXPANDED  SCALE  PANEL  VOLTMETERS 

AC  or  DCf  With  Accuracy  of  0,1%1 
This  new  degree  of  accuracy  is  made  possible  by  Voltron’s  combination  of 
a  taut  band  meter  movement  and  an  extremely  precise  expansion  network. 

The  static  friction  found  in  conventional  pivot  and  jewel  type  meters  is 
completely  eliminated  by  the  taut  band  movement,  which  also  provides 
extremely  rugged  construction.  The  meter  maintains  its  0.1%  accuracy 
in  any  position  and  can  be  used  with  either  a  magnetic  or  non-magnetic 
panel. 

Write  for  details,  Bulletin  603A  —  or  see  your  local  sales  rep. 


1020  So.  Arroyo  Parkway,  Pasadena,  California 
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The  Marconi  20- Me  Sweep 
Generator  can  be  used  in  con¬ 
junction  with  any  oscilloscope 
for  direct  display  of  video  res¬ 
ponse  characteristics  up  to  20 
Me.  The  instrument  is  designed 
for  precise  measurement.  Fre¬ 
quency  is  indicated  by  crystal- 
controlled  marker  pips;  and  a 
special  circuit  provides  for  dif¬ 
ferential  amplitude  measurements,  enabling  relative  response  to  be  determined 
with  a  discrimination  better  than  0.01  dB. 


Response 


Fr«qu«ncy 


MARCONI  20-Mc  SWEEP  GENERATOR 
TYPE' 1099 


MkrUgtd  8p$eine»tl$K 

Frequency  Swept  Output:  Fre¬ 
quency  Range :  Lower  limit  100 
kc.  Upper  limit  20  Me.  Output 
level  ;  Continuously  variable 
from  0.3  to  3  volts.  Output 
Impedance  :  750.  Time  Base : 
Repetition  Rate :  SO  to  60  cps. 
Output  for  c.r.o.  X  deflection : 
250  volts.  Frequency  Markers: 
At  1  Me  intervals;  every  fifth 
pip  distinctive  and  crystal  con¬ 
trolled.  Tubes:  6AK5,  6BH6. 
5763,  6BJ6,  6CD6G.  6BE6, 
12AT7.  12AU7,  6C4,  5V4G, 
OA2.  5651. 


Send  for  leaflet  BI24IA. 


Ill  CEDAR  LANE 
ENGLEWOOD 
NEW  JERSEY 
Tal :  LOwall  7-0M7 


Canodo:  Canadian  Marconi  Co  •  AAorconi  Building  •  2442  Tranfon  Av«  •  Montreal  16 
MARCONI  INSTRUMENTS  ITD  •  ST.  AUANS  •  HERTS  •  ENGLAND 


TCI24 


a  5-digit  Nixie  read-out.  Voltage 
range  is  0.1  v  to  1,199.9  v.  Fre¬ 
quency  range  of  the  input  signal  is 
from  50  cps  to  20  Kc  with  harmonic 
content  to  50  Kc.  An  outstanding 
feature  is  the  wide  range  of  wave¬ 
forms  which  can  be  measured  to  \ 
percent  accuracy,  that  is,  from  sine- 
waves  to  squarewaves  so  long  as  the 
ratio  of  peak  to  rms  is  not  over  2. 
This  means,  for  example,  that  a 
sinewave  with  50  percent  harmonic 
distortion  can  be  accurately  meas¬ 
ured.  The  }  percent  accuracy  is  re¬ 
duced  to  i  percent  for  voltages 
above  300  and  for  frequencies  below 
100  cps  and  above  10  Kc.  Price  is 
$720. 
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Synchro  Clamp 

MINIATURIZED 

TIMBER-TOP,  INC.,  38  Brooklyn  Ave., 
Freeport  2,  L.  I.,  N.  Y.,  announces 
the  Mini-Synclamp,  a  quick-release, 
self-locking  synchro  clamp  that  per¬ 
mits  the  easy  and  secure  fastening 
of  size  No.  5  through  size  No.  11 
miniature  components  to  any  base. 
Quick-release  is  attained  by  the  use 
of  a  nylon  insert  of  DuPont  Zytel 
103  making  the  clamp  and  screw  an 
integral  unit.  When  the  screw  in 
the  clamp  is  tightened  the  insert  is 
squeezed  thus  allowing  the  screw  to 
self-align  perfectly.  Once  aligned, 
the  Mini-Synclamp  locks  and  un¬ 
locks  by  turning  the  screw  against 
integral  stop.  This  application  is 
especially  ideal  in  hard-to-reach 
places.  Units  meet  and  exceed  MIL¬ 
E-5272  specs  and  are  functional  up 
to  350  F,  They  are  available  from 
stock  in  4  different  grip  thick- 
nes.ses:  0.031,  0.047,  0.062,  and 
0.093. 

CIRCLE  321  ON  READER  SERVKE  CARD 


Conversion  System 

VOLTAGE  TO  DIGITAL 

LINK  DIVISION,  General  Precision, 
Inc.,  Binghamton,  N.  Y.,  announces 
a  high-speed  voltage  to  digital  con¬ 
version  system  which  incorporates 
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a  multiplexer.  The  solid  state,  100 
channel  unit — called  a  precision 
multiplex  converter — employs  ad¬ 
vanced  error  and  drift  correction 
techniques  to  maximize  conversion 
accuracy.  Computation  and  conver¬ 
sion  loops  are  integrated  into  one 
system.  The  design  offers  unlim¬ 
ited  possibilities  for  channel  expan¬ 
sion  or  multiple  operation  modes. 

CIRCLE  322  ON  READER  SERVICE  CARD 


GIANNINrS 

PYROGYRO’ 


Strip-Chart  Recorders 

FLUSH-MOUNTING 


TEXAS  INSTRUMENTS  INCORPORATED, 
Geosciences  &  Instrumentation  Di¬ 
vision,  3609  Buffalo  Speedway, 
Houston  6,  Texas.  New  flush-mount¬ 
ing  “servo/riter”  potentiometric 
strip-chart  recorders  are  offered  in 
wide  and  narrow  chart,  single  and 
dual  channel  models.  They  feature 
.swing-out  chart  carriages  and  a 
slide-out  chassis  for  extra  acce.ssi- 
bility.  They  also  have  an  illumi¬ 
nated  .scale  for  greater  visibility  at 
a  distance.  A  zero  adjustment  pro¬ 
vides  for  zero  settings  over  the  en¬ 
tire  scale.  The  instruments  have  a 
span  step  re.sponse  rating  of  0.5  .sec. 
Featuring  power  sensitivity  of  bet¬ 
ter  than  10  ''  w  with  off-balance 
input  resistance  of  4  megohms, 
these  recorders  are  available  in 
1-100  d-c  millivolt  ranges. 
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Introducing  PYROGYRO!  THE  one-shot 
free  (or  rate)  gyro  for  short  range  missiles  W 
that  offers  more  simplicity,  increased  V 

reliability,  fast  run-up,  light  weight,  expend-  ^ 
ability !  Another  outstanding  new  product 
of  Giannini’s  unequalled  depth  of  experience 
in  INERTIAL  INSTRUMENTS,  AIR 
DATA  INSTRUMENTS,  SERVO 
COMPONENTS ...  for  better  measurement 
and  control . . .  everywhere  on  earth  and  above  it. 


SINfLUITT:  Only  5  moving 
parts,  25  parts  total,  for 
radicfdly  improved  reli- 
ability. 

/  WR  RE:  Gases  gener- 

pyrotechnic 

.  charge  spin  rotor  to 

SV  36,000  rpm  in  less  than 

100  millisecs. 

IUFTMTE:  1*  per  min. 
during  first  4  minutes 

LIHT  VEIIIT;  8  oz. 

.§  minum  except  rotor  and 

potentiometer. 
EIPERIUIIITT:  Cost  is  sur¬ 
prisingly  low  in  produc- 

Sin;2H  X  3%  X  3^  envelope,  tion  quantities. 


Ferrite  Circulators 

HIGH  POWER 


Giannini  Controls  Corporation 


RANTEC  com*.,  Calabasas,  Calif.,  has 
available  a  new  line  of  high  power 
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circulators  in  X  and  C-bands.  Units 
employ  lightweight  aluminum  con¬ 
struction  and  are  made  with  in¬ 
tegral  water  jackets  for  cooling 
when  used  at  the  higher  power  ap¬ 
plications.  Model  CXL-200  pictured 
on  p  129  is  typical  of  these  advanced 
ferrite  circulators  and  ha»  the  fol¬ 
lowing  specifications:  frequency 
range  8,500  to  9,600  Me;  isolation 
20  db  minimum;  loss  0.6  db  maxi¬ 
mum;  vswr  1.2  to  1  maximum; 
power  handling  1  megawatt  peak, 
1,000  w  average.  Model  CXL-200  is 
available  on  30  day  delivery  at  a 
price  of  $694.50. 
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Coaxial  Isolators 

COVER  UHF  TO  X-BAND 


MICROMEGA  CORP.,  Venice,  Calif., 
has  developed  a  line  of  microwave 
coaxial  i.solators.  In  addition  to  a 
group  of  standard  broadband  iso¬ 
lators,  company  engineers  have 
custom  designed  many  units  for  spe¬ 
cial  applications.  Typical  specifica¬ 
tions  of  the  broadband  units  such 
as  model  CL140  are:  frequency 
range,  4,000-7,000  Me;  isolation, 
20  db  min.;  in.sertion  loss,  1.0  db 
max.;  vswr,  1.15  max.;  size,  6S  in. 
long,  2.0  dia.;  connectors,  type  N. 
Typical  of  the  custom-designed 
coaxial  isolators  is  model  SL140, 
with  these  characteristics:  fre¬ 
quency  range.  1,900-2,300  Me;  iso¬ 
lation,  20  db  min.;  in.sertion  loss, 
0.6  db  max.;  v.swr,N  1.10  max.; 
vswr„i-T  1.10  max. ;  size  7.1  in.  long, 
2.0  in.  dia.;  connectors,  type  N. 
Delivery  time  is  30  to  90  days. 
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Tubes... condensers... diodes... rectifiers.  The  fast  safe  way 
to  ship  all  electronic  parts  overseas  is  Air  France  Jet.  Speed 
fragile  items  non-stop  to  Paris,  gateway  to  all  Europe,  on  10- 
mile-a-minute  Boeing  707  Jets.  Cargo  compartments  are  pres¬ 
surized...  temperature-controlled...  perfect  for  even  the  most 
sensitive  parts.  Total  of  over  21  jet  flights  a  week— from  New 
York.  Chicago,  Los  Angeles.  Fast  jet  connections  throughout 
Europe,  Africa  and  the  Middle  East.  You  save  money  on  crating, 
shipping  weights.  Lower  insurance  costs,  too.  And  no  one  offers 
lower  jet  cargo  rates  than  Air  France.  Air  France  speeds  cargo 
to  more  cities  in  more  countries  than  any  other  airline. 


Video  Detector 
MILLIMETER  WAVE 


MICROWAVE  ASSOCIATES,  INC.,  South 
Ave.,  Burlington,  Ma.s3.,  announces 
a  new  broadband  video  detector  for 
high  tangential  sensitivity  receiver 
use  over  the  40,000-75,000  Me  fre¬ 
quency  range.  Minimum  tangential 
signal  sensitivity  over  the  entire 
frequency  range  is  —27  dbm  for  a 
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receiver  bandwidth  of  2.5  Me  and 
100  Kc  low  frequency  cutoff.  Smooth 
respon.se  without  resonance  power 
drop  out  ripples  is  achieved  over  the 
entire  frequency  range.  The  MA- 
441  features  a  rugged  construction 
suitable  for  airborne  applications. 
A  mica  window  .seal  recessed  in  the 
detector  waveguide  input  prevents 
entry  of  dust,  dirt,  moisture,  etc. 
\o  external  holder  is  required. 
Waveguide  connection  is  provided 
for  adaptation  to  ridged  RG-08/U 
or  to  a  taper  appropriate  for  stand¬ 
ard  RG-97/U  (MA-803)  or  RG-98/U 
(MA-512)  waveguide.  The  diode 
and  whisker  are  mounted  across  a 
.section  of  ridged  RG-98/U  wave¬ 
guide  for  best  broadband  re.sponse. 
All  electrical  conducting  surfaces 
are  silver  plated  throughout. 
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TRANSISTOR  POWER  SUPPLY  ENSINEER 
Hr  Mf%«nieit  SM^inz  p«w(f  tuRRlifs 
tar  feitii  (arte  antf  oigiM  soptnris- 

tag  1kg  gf  supplies  tatemaHy  «r 
vtHtari  littvalMting  si^gitas  t«  detsnulif 
eenfermlRct  te  specifications.  Reqafr#$ 
kaowtadgo  and  design  experience  in  oeNi- 
state  campnter  power  supplies,  tkeir  speeNk 
cation,  and  associated  transistor  eircaiin. 
Rogoires  tApwienead  graduate  E.E.  or  nm 
with  forMal  tratatag  and  appreciatita  practigN 
ttinstatar  power  pppptp^xperience.  'if 
TRANSISTOR  CiRCUrr  ENGINEERS  \ 
Soaiars  A  laiariiediates 
Miglly  er#iya  posiittai|«t  asalialiie  in  «k- 
cuit  anolysis  and  des^  Dntles  inclg#: 
advanced  iMflWematical  stadias  in  transicinr 
ckcuitrv,  evalKittaa  M  transistsr  circaitry, 
MRHWiient  sti^  iiii  kaeptaf  aireait  it 
cMitater  cir«i'it  mam.  Oirenit  analysia 
Wm  ttal  J^r^dtag  ef  trans^tar 
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tad  traasistarind  ciMit 


fentare.  PosittaAS  reqittre  sifS- 
Mis  of  aatt- 

,  shop  eguipment  and  f^ciUUai; 
aond  it^lectrinic  design  at 
imsat;  Z%itptr 


^  aga  ka  timnEed 
Eastarn  Joint  Ccniputer 
M  It8C^!3-15.  Please 
panqbl.  Powell,  Por- 


Signal  Switching  Rack 

UP  TO  385  INPUTS 


KDP  CORP.,  3501  S.  Orange  Blossom 
Trail,  Orlando,  Fla.,  has  available 
a  signal  switching  rack  which  can 
double  the  use  of  te.st  equipment  or 
telemetry  equipment.  Designed  to 
route  wide  band  data  to  and  from 
various  pieces  of  equipment,  model 
248  is  ideal  for  routing  telemetry 
signals  to  recording  or  timing  de¬ 
vices  and  o.scillographs.  One  input 
can  be  fed  to  several  outputs 
through  the  use  of  parallel  jacks; 
and  up  to  385  inputs  can  be  han¬ 
dled.  Price  range  is  between  $5,800 
and  $6,800,  depending  on  quan¬ 
tity.  Delivery  is  four  to  six  weeks. 
Other  specifications  for  the  unit  de¬ 
signed  for  use  with  ground  equip¬ 
ment  for  military  application  are: 
rack  size,  S4l  in.  by  221  in.  by  20 
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Precision  Pot 

QUICK-CHANGE  SETTINGS 


ACCURACY,  INC.,  4  Gordon  St.,  Wal¬ 
tham  54,  Mass.  New  P32  series 
Protractatap  potentiometers  now 
available.  It  is  possible  to  change 
settings  (by  eye)  of  the  pots  in  just 
30  sec.  Using  only  a  pencil  point, 
set  taps  to  i  deg — save  valuable 
man-hours  and  the  need  for  special 
tapping  tools.  Settings  can  be  ar¬ 
ranged  quickly  and  frequently  with 
assurance  of  precise  operation  un¬ 
der  extremely  rigid  environmental 
conditions.  Resistance  range  is  5  K 
to  250  K,  ±:  5  percent;  mechanical 
angle,  continuous;  electrical  angle, 
320  deg  ±:  3  deg;  linearity,  ±  0.25 
percent;  number  of  taps,  3  std  up  to 
8  with  0.032  in.  increase  in  0.969 
dimension  for  each  additional  tap; 
protractor,  1  deg  divisions,  with 
every  10  deg  labeled. 
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Always  B  I  I 

with  the  Best  in 
oscilloscope  cameras 


FIRST  with  direct  binocular  view¬ 
ing  of  CRT  while  recording  with 
direct  photography.  No  mirrors. 
Non-reversed  image  and  non- 
reversed  viewing. 

FIRST  split-image  range  finder. 
FIRST  positive  detent  multiple- 
exposure  spacing  bar.  Records 
10  traces  on  a  single  frame. 
FIRST  snap-on  ground  glass  focus¬ 
ing  panel.  Locks  in  place. 

FIRST  swing-out,  lift-o^  mounting. 
FIRST  lensette  attachment. 
Adapts  camera  to  table  top 
photography. 

FIRST  115V  DC  shutter  actuator. 
FIRST  super-size  viewing  hood. 

Permits  use  with  glasses. 

FIRST  modular,  building-block  de¬ 
sign.  Adaptable  to  any 
requirement. 

Beattie  Oscillotrons  are  industry’s 
first  choice  because  they've  al¬ 
ways  led  in  advanced  design  and 
reliability.  There’s  a  model  for 
every  need.  Write  today  for 
brochure. 

"Polaroid"®  by  Polaroid  Cor^. 

41 - -  BEATTIE- 

! - *  COLEMAN 

INC. 


electronics  magazine  interprets  elec¬ 
tronics  for  electronics  men  every 
week.  The  latest  components,  eco¬ 
nomic  trends,  military  applications. 
Technical  data  you’ll  want  to  file  and 
keep.  Get  the  facts  first  with  a  per¬ 
sonal  subscription  (don’t  be  low  man 
on,  a  routing  slip).  Mail  the  reader 
service  card  (postpaid)  to 
electronics,  the  magazine  that  helps 
you  to  know  and  to  grow!  Rates: 
three  years  for  $12,  one  year  for  $6; 
Canadian,  one  year  for  $10;  foreign, 
one  year  for  $20.  Annual  electronics 
BUYERS’  GUIDE  (single  issue 
price  $3.00)  included  with  every  sub¬ 
scription. 

subscribe  today  to 


Absorbers 

LOW  FREQUENCY 


MCMILLAN  INDUSTRIAL  CORP., 
Brownville  Ave.,  Ipswich,  Mass. 
Types  BB  and  BP  absorbers  provide 
effective  attenuation  for  free  space 
room  testing  of  antennas  from 
35,000  Me  down  to  50  Me  in  the  case 


U04  N.  OLIVE  ST.,  ANAHEIM,  CALIFORNIA 
BRANCH;  437  FIFTH  AVE.,  NEW  YORK.  N.Y. 
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Special 


Gertsch 


Sockets 


Complex  Ratio 
Bridge 


Zfetc 


***  *1^^  DESIGN 
TO  PRODUCTION 


•measures  both  in-phase  and  quadrature 

voltage  ratios -with  high  accuracy 

This  instrument  cancels  quadrature  effects,  giving  a  sharp,  true 
null. 

In  eliminating  quadrature  voltage,  this  Gertsch  bridge  achieves 
an  in-phase  ratio  accuracy  as  good  as  0.001%.  Quadrature  voltage 
ratios  are  read  as  rectangular  coordinates,  tangent  of  phase-shift 
angle,  or  magnitude  of  phase-shift  angle  in  degrees  directly. 

'Write  for  complete  data  in  Bulletin  CRB. 


Jettron  is  fully-equipped  to  design 
and  manufarture  your  precision 
electronic  components  including 
connectors,  sockets  and  cable 
assemblies.  Call  or  write  Jettron 
for  quotations  on  "specials”  for 
all  commercial  and  military 
applications. 


CD-7140  —  PrintbMrd 
Application  Socktt  for 
R.C.A.  Micromodule. 
Measures  only  .400 
maximum  square  by 
.094  high.  Insulation 
resistance  greater 
than  50,000  megohms. 
Employs  silver  plated 
beryllium  copper  con¬ 
tacts  and  DIALL  FS-S 
insulating  material. 


•  SELF-CONTAINED 
PHASE-SENSITIVE  DETECTOR 

•  SIX-PLACE  RESOLUTION 

•  TWO  FREQUENCY  RANGES 

-30  TO  1000  CPS 
-50  TO  3000  CPS 


—Gertsch — 

GERTSCH  PRODUCTS,  Inc. 

3211  South  LaCienega  Boulevard, Los  Angeles  16,California 
UPton  0-2761  -  VErmont  9-2201 
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ELECTRONIC  COMPONENTS 
of  almost  any  shape: 

REJAFIX  MARKING 


CAT.  MSO-Ultra  High 
Frequency  Socket  for 
the  6.E.  6L-6299 
Triode  Is  sold  In  kit 
form  containing  all 
the  necessary  parts 
for  mounting  by  the 
customer  on  a  chassis 
barrier.  It  provides 
excellent  Isolation  of 
the  Input  from  the 
output. 


CAT.  ITIS-Ultra-HIgh 
Temperature  Socket 
for  G.E.  7296  Triode 
can  be  soldered  to 
printboerd  or  mounted 
above  or  below  a 
chassis.  High  Alumina 
insulating  matarlal: 
contacts  gold  plated 
Inconel-X.  For  continu¬ 
ous  operation  at 
1000’  F  (536*  C). 


Hond-operoled,  semt-autenmtic  and  fully  auto¬ 
matic  modal,. 

Why  not  Mod  u,  wimple,  of  your  predvct,. 
Thoy  will  be  tost-printod  and  returned  te  you 
for  your  examinotienl 


POPPER  &  SONS,  INC. 

300  Park  Av«.  South  Now  York  1 0,  N.  Y. 
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NEW  IDEAS  FOR  SALE! 


JETTRON 

PRODUCTS •  INC 

56  Route  10,  Hanover,  New  Jersey 
Telephones:  TUcker  7-0571-0572 

Salts  Engineers  in  Prirtcipal  Cities 
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FIND  WHAT 
YOU  NEED  IN.e. 


Words  and  pictures  tell  you  about  the  top  new 
product  ideas  each  week  in  “On  the  Market". 
Who  makes  ’em  and  what  they’ll  do  for  you. 
Easy  way  to  keep  in  touch  with  the  latest 
and  best. 

Another  reason  why  it  will  pay  you  to  sub¬ 
scribe  to  eleetroniee  (or  renew  your  subscrip¬ 
tion)  right  now.  Fill  in  the  box  on  Reader 
Service  Card.  Easy  to  use.  Postag^e  free. 


electroni 


of  the  BB-96.  Advantages  are:  (1) 
elimination  of  supporting  structure 
— a  distinctive  cost  reduction;  (2)  a 
new  design  principle  permitting  sig¬ 
nificant  cost-cutting  per  unit  volume 
of  absorber;  (3)  fire-resistant, 
rugged  construction;  (4)  reduction 
of  shipping  space — in  shipment  they 
occupy  a  fraction  of  their  installed 
volume.  Types  BB  and  BP  are 
priced  at  $5  per  sq  ft  and  up.  Com¬ 
plete  free  space  rooms,  custom- 
made,  can  be  delivered  in  four 
weeks. 
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Power  Amplifier 

MINIATURIZED 

TELE-DYNAMIC  DIVISION,  American 
Bosch  Arma  Corp.,  5000  Parkside 
Ave.,  Philadelphia,  Pa.,  has  intro¬ 
duced  a  miniaturized  power  ampli¬ 
fier  designed  to  provide  the  final 
boost  that  insures  reception  of  us¬ 
able  signals  in  long-range  telem¬ 
etry  transmissions.  Suited  for  space 
probes  and  satellites,  ballistic  mis¬ 
siles  or  drone  aircraft,  the  unit  is 
4J  in.  long,  2i  in.  wide,  and '24  in. 
high.  It  weighs  14  oz.  Ruggedly 
built  and  completely  shielded,  the 
amplifier  will  put  15  w  into  the  an¬ 
tenna  over  the  entire  215  to  260 
Me  telemetry  band.  Environmental 
characteristics  include  reliable  op¬ 
eration  at  extreme  temperatures 
and  at  altitudes  up  to  100,000  ft. 
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□  ALSO  MAGNETIC  BRAKES  AND 
CLUTCH  BRAKES. 

□  For  servo,  computer,  instrument, 
and  other  systems. 

□  Extremely  fast  response  (as  low  as 
0.25  ms). 

□  High  torque  to  inertia  ratio;  no 
torque  loss. 

□  Sizes  9,  11,  15,  18;  standard  and 
custom  designs. 

□  Exclusive  magnetic  particle  tech¬ 
niques;  ultra-precision  manufacture. 

□  Designed  to  MIL  specs;  rigid  quality 
control. 

Write  for  applications  assistance  and  data. 


□  Gate  controls  for  all  Silicon  Con¬ 
trolled  Rectifiers. 

0Sma//est.  lightest  packaged  mag¬ 
netic  firing  circuits. 

□  High  output  with  steep  wave  front. 

□  Uniform  firing  despite  SCR  varia¬ 
tions. 

□  Commercial,  military  and  extended 
range  to  zero  types. 

□  Half-wave,  full-wave  reversible 
models. 

□  60  cps,  400  cps;  single  phase, 
multiphase  units. 

Write  for  applications  assistance  and  data. 


HODGE  CONTROLS 

Division 

BOvitron 

CORPORATION 

37-05  48th  Ave.,  Long  Island  City  1,  N.  Y. 


POWER  CONTROLS 

Division  of 

D)vitron 

CORPORATION 

37-05  48th  Ave.,  Long  Island  City  1,  N.  Y. 


D-C  Power  Supply 

SEMICONDUCTOR  DESIGN 


ELASCO  INC.,  Five  Prescott  St.,  Rox- 
bury  19,  Mass.,  has  developed  a 
series  of  power  supplies  which  of- 
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fers  outputs  of  6,  12,  18,  24  and  28  v 
at  2  amperes  each  variable  to  ±1  v. 
Ripple  is  5  mv  peak  to  peak  with 
line  regulation  of  5  mv  and  load 
regulation  of  30  mv  maximum.  Re¬ 
sponse  time  is  50  ^sec  or  less,  no 
load  to  full  load.  The  SV-2A  Mini¬ 
source  series  of  full  semiconductor 
design  operate  with  an  input  of 
105  to  125  V  and  a  frequency  range 
of  60  to  400  cps.  Operating  temper¬ 
ature  is  0  to  4-50  C.  Physical  di¬ 
mensions  of  the  modular  unit  are 
8i  in.  by  83  in.  by  3  in.  high.  Two 
units  may  be  mounted  side  by  side 
on  a  3i  in.  by  19  in.  rack  panel,  or 
may  be  mounted  as  a  subassembly 
on  either  the  8i  in.  by  83  in.  or  8J 
in.  by  3  in.  face. 
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Voltage  References 

HIGH  TEMPERATURE 


VIKING  INDUSTRIES,  INC.,  21343  Ros- 
coe  Blvd.,  Canoga  Park,  Calif.  The 
260  series  voltage  reference  stand¬ 
ards  are  designed  primarily  for 
high  temperature  military  applica¬ 
tions.  Featuring  a  temperature  co¬ 
efficient  of  ±0.001  percent/deg  C 
from  —55  C  through  4-150  C,  these 
units  operate  directly  from  an  un¬ 
regulated  26.5  V  d-c  source.  Regula- 
lation  is  ±0.005  percent  for  ±10 
percent  line  voltage  change.  Ap¬ 
proximately  1  ma  current  is  de¬ 
livered  to  an  external  load.  Outputs 
are  available  at  either  5.8  or  8.5  v 
d-c.  Units  are  packaged  in  minia¬ 
ture  crystal  cases  (I  in.  by  33  in. 
by  i  in.)  and  are  designed  for 
insertion  into  miniature  relay  sock¬ 
ets.  All  semiconductor  components 
are  silicon;  resistors  are  wire 
wound  all-welded  construction. 
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ANTENNA  TOWER 


INSULATORS 


We  at  Lapp  are  mighty 
proud  of  our  record  in  the 
field  of  tower  insulators. 
Over  30  years  ago,  the  first 
insulated  broadcasting  tower 
was  erected — on  Lapp  insu* 
lators.  Since  then,  most  of  the 
large  radio  towers  in  the 
world  have  been  insulated 
and  supported  by  Lapp  insulators.  Single  base 
insulator  units  for  structures  of  this  type  have 
been  design-tested  to  over  3,500,000  pounds. 

A  thorough  knowledge  of  the  properties  of  por¬ 
celain,  of  insulator  mechanics  and  electrical  qual¬ 
ities  has  been  responsible  for  Lapp’s  success  in 
becoming  such  an  important  source  of  radio  in¬ 
sulators.  Write  for  description  and  specification 
data  on  units  for  any  antenna  structure  insulating 
requirement.  Lapp  Insulator  Co.,  Inc.,  Radio  Spe¬ 
cialties  Division,  166  Sumner  Street,  LeRoy,  N.  Y. 


Testing  Unit 

SAVES  SPACE,  TIME 

ALPHA  ELECTRIC  REFRIGERATION, 
1115  East  Seven  Mile  Road,  Detroit 


November  18,  1960 
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3,  Mich.  The  Space  Saver  is  a  com¬ 
pact  quality  control  and  reliability 
testing  unit.  It  is  composed  of  a 
rollabout  type  chassis  cart  and  three 
separate,  self-contained  cabinets : 
high-low  temperature,  humidity, 
and  high  heat  temperature.  Cabi¬ 
nets  are  available  with  either  me¬ 
chanical  refrigeration  or  liquid  CO,. 
Removable  for  use  on  or  off  of  the 
cart,  the  cabinets  allow  three  indi¬ 
vidual  testing  procedures  to  be  con¬ 
ducted  at  the  same  time.  This  elimi¬ 
nates  time  usually  lost  waiting  for 
test  facilities.  Cabinets  are  24  by 
22  by  22  in.  with  12  by  12  by  12  in. 
work  areas.  Testing  above  and  be¬ 
yond  MIL  E  5272C  specs,  the  Space 
Saver  is  considered  ideal  for  testing 
of  electronic  components,  instru¬ 
ments  and  many  industrial  and  re¬ 
search  projects. 
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how  do  you  play 
the  numbers  game? 


Acceleration  Sensor 
DIRECT  INDICATING 


EASTERN  TECHNICAL  ASSOCIATES, 
INC.,  Main  St.,  North  Acton,  Mass. 
The  AI-1  acceleration  indicator  is 
a  light  weight  direct  indicating  ac¬ 
celeration  .sensor.  It  is  intended  for 
use  wherever  a  record  of  maximum 
shock  or  acceleration  received  is  de¬ 
sired.  Some  uses  are  aircraft  land¬ 
ing  gear,  shock  testing  of  equip¬ 
ment  and  •  shipping  of  delicate 
instruments  or  other  equipment. 
Range  is  0-150  g;  accuracy,  ±5 
percent  of  full  scale;  natural  fre¬ 
quency,  30  cps  (calc.). 
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The  current  numbers  game  consists  of  seeing  how  many  components 
you  can  wedge  into  a  small  space.  But  there’s  a  catch  to  it. 

Some  circuit  modules  may  seem  small  until  you  string  them  together 
and  find  that  interconnections  and  supporting  structure  take  mo^'e 
space  than  the  modules  themselves.  That’s  why  it’s  important,  in 
evaluating  miniaturization,  not  to  consider  the  module  size  alone,  but 
to  be  concerned  with  the  over-all  size,  including  module,  interconnec¬ 
tions,  and  supporting  structure. 

New  EECO  MINIWELD  circuit  modules  are  designed  with  over-all 
system  size  in  mind.  They  offer  optimum  miniaturization  not  only  of 
modules,  but  also  of  interconnections  and  supporting  structure.  Add 
to  this  the  reliability  of  proven  circuits  incorporating  readily  available 
standard  catalog  components  , rather  than  hard-to-get  specials,  the 
superior  strength  of  welded  rather  than  soldered  connections,  and  you 
have  an  unbeatable  combination  of  advantages. 


Plastic  Laminate 

FOR  P-C  USES 

FORMICA  CORP.,  a  subsidiary  of 
American  Cyanamid  Co.,  Cincin¬ 
nati,  O.,  has  developed  a  reinforced 
copper  clad  plastic  laminate,  desig¬ 
nated  XXXP-36RE.  The  new  paper- 


Write,  tvirt,  or  ’phone  today  for  detailed  information 
on  the  revolutionary  new  MISIWELD  epace-saving 
package. 
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ENGINEERED  ELECTRONICS  COMPANY 


Compony 


1441  EAST  CHESTNUT  AVENUE  •  SANTA  ANA,  CALIFORNIA 
Kimberly  7-5651 


136 


electronics 


Send  your  prints 
for  quotations 


1021  PARMELE  STREET,  ROCKFORD,  ILLINOIS 


ATTRACT  AND  HOLD 
TECHNICAL  PERSONNEL 


base  jfrade  has  superior  impact  re¬ 
sistance  and  flexural  strenjrth.  The 
properties  make  it  ideal  for  printed 
circuitry  applications  in  which  lami¬ 
nated  plastic  circuits  bear  weijrhty 
components  and  are  subjected  to 
constant  hard  use.  The  reinforced 
{Trade  is  supplied  in  r/s  in.  to  1  in. 
thicknes.ses,  with  semi-glo.ss  finish. 
Typical  properties  of  \\i  in.  XXXP- 
36RE :  izod  impact — len{?thwise, 
2.50  ft  Ib/in.  notch;  cros.swise.  1.10 
ft  Ib/in.  notch;  flexural  stren{rth — 
leniTthwi.se,  24,000  psi ;  crosswise, 
17,000  psi. 
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•  SPURS 

•  HELICALS 

•  WORM  AND 
WORM  GEARS 

•  STRAIGHT  BEVELS 

•  LEAD  SCREWS 

•  RATCHETS 

•  CLUSTER  GEARS 

•  RACKS 

•  INTERNALS 

•  ODD  SHAPES 


Quadrants  and  spindits  with  fins-pKclt 
teath  ars  cut  to  closa  limits  in  our  modom 
shop.  Tell  us  your  ns«ds. 


Crystal  Sockets 

SUBMINIATURE 


GARLOCK  ELECTRONIC  PRODUCTS, 
Garlock  Inc.,  Camden  1,  N.  J.,  has 
introduced  subminiature,  low  loss 
crystal  sockets  designed  to  conserve 
space  in  wired  or  printed  circuit  ap¬ 
plications.  One  of  the  chief  advan¬ 
tages  of  the  units  is  the  Teflon  body 
which  virtually  eliminates  the  dan¬ 
gers  of  breakage  during  assembly 
operations  as  encountered  tvith 
ceramics.  The  .sockets  are  designed 
for  use  w'herever  low  loss,  fre¬ 
quency  stability  and  mechanical 
shock  and  vibration  are  problems. 
The  contacts  are  made  of  silver 
plated  beryllium  copper. 
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Matrcptlitan  Ar«a 


I 


I 

Environmental 

conditioning 

for 

fire 

control 

systems 


AiRessarch  integrated  environ¬ 
mental  conditioning  of  aircraft  Bre 
control  systems  achieves  high  effec¬ 
tiveness  while  reducing  space  and 
weight  requirements. 

Representative  of  AiResearch 
progress  is  this  air-to-air  environ¬ 
mental  conditioning  package  which 
uses  the  integral  heat  exchanger 
and  cold  plate  cooling  unit  as  the 
base  and  mounting  frame  of  the 
pressurized  enclosure  for  the  fire 
control  system  transmitter.  Net 
weight  of  this  unit  is  9.5  lb.  with 
a  heat  rejection  of  425  watts. 

This  example  illustrates  the 
important  economies  which  can  be 
achieved  when  AiResearch  is  con¬ 
tacted  early  in  the  design  stage  of 
electronic  systems. 

Environmental  conditioning 
equipment  has  been  produced  for 
the  following  electronic  systems: 

Detection  •  Communication 
•  Control  •  Ground  Support  • 
Guidance 


W rite  for  literature  today. 


^iPesearc^  Manul^uring  Division 


Lot  Angeitt  45,  California 


•loctronics  fills  you  in  on  every  phase 
of  the  electronics  industry  each  week 
featuring  engineering  and  technical 
data  every  issue.  Latest  economic 
trends,  technically  interpreted,  to 
help  you  make  sound  plans.  Facts 
you’ll  want  to  file  and  keep.  Sub¬ 
scribe  now.  Mail  the  reader  service 
card  (postpaid)  to  electronics,  the 
magazine  that  helps  you  to  know  and 
to  grow !  Rates :  three  years  for  $12, 
one  year  for  $6;  Canadian,  one  year 
for  $10;  foreign,  one  year  for  $20. 
Annual  electronics  BUYERS’ 
GUIDE  (single  issue  price  $3.00) 
included  with  every  subscription. 
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MANAGEMENT 
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elect  ronicsl 


is  an  inexpensive  accurate  digital- 
to-analog  converter  available  as 
standard  plug-in  etched  modules. 
Each  module  contains  6  stages  and 
can  be  used  as  a  6-bit  converter. 
Two  identical  modules  can  be  inter¬ 
connected  to  form  a  12-bit  con¬ 
verter,  with  0.1  percent  accuracy. 
Settling  time  for  a  full  scale  volt¬ 
age  change,  10  v,  is  2  fisec.  The 
converter  can  be  driven  by  Abacus 
Stroke  gates  and  flip-fiops.  Output 
impedance  of  the  converter  is  2,250 
ohms.  Price  is  $275  per  module 
($.550  per  12-bit  converter).  De¬ 
livery  is  three  weeks. 
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R-F  Power  Bridge 

PRECISION  UNIT 


WEINSCHEL  ENGINEERING,  10503 
Metropolitan  Ave.,  Kensington, 
Md.,  announces  model  PB-1  preci¬ 
sion  r-f  power  bridge  with  which 
1  percent  accuracy  of  substituted 
d-c  power  (above  500  /iw)  can  be 
achieved.  The  new  unit  is  designed 
for  use  with  200  ohm  bolometer 
mounts  using  either  4.5  or  8.75  ma 
barretters  or  a  pair  of  13  ma  ther¬ 
mistors. 
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Single  Crystals 

OF  GALLIUM  ARSENIDE 

CRYS-TECH  INC.,  1.534  East  Chestnut 
St.,  Santa  Ana,  Calif.,  has  available 
single  crystals  of  gallium  arsenide. 
Current  stock  includes  both  N-  and 
P-type  material  in  crystal  sizes 
ranging  from  30  to  75  grams.  Un¬ 
doped  material  typically  has  a  car¬ 
rier  mobility  of  3,000  cm’/volt 
second  and  10'"  net  carriers/cm\ 
Zinc  doped  P-type  material  is  avail¬ 
able  in  a  variety  of  resistivities 
from  0.06-0.07  down  to  0.003-0.005 
ohm  cm.  Crystals  are  grown  by  a 
pulling  process  on  a  (111)  growth 
axis.  Present  plant  capacity  is  250 
grams  per  week  with  additional 
expansion  in  progress. 
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electronics 


SOLOtRING  IRON 


tubular 


ultra-high  precision 
with  a 

NEW  DEGREE 
RELIABILITY 


SOUTHERN  ELECTRONICS  CORP.  has 
long  been  a  leader  in  the  design  and 
manufacture  of  high-precision  tubular 
capacitors,  and  has  pioneered  in  sup¬ 
plying  them  for  critical  applications 
in  computers,  missiles,  communications 
and  otter  high-grade  military  and  com¬ 
mercial  equipment.  They  are  made  to 
the  same  standards  as  our  high  pre¬ 
cision  polystrene  capacitors  so  widely 
accepted  for  military  applications. 

SEC  tubular  capacitors  are  manufac¬ 
tured  under  unusually  critical  quality 
control  standards,  resulting  in  toler¬ 
ances  as  low  as  0.5%  in  most  values, 
and  hermetic  sealing  guarantees  accu¬ 
racy  over  wide  environmental  changes. 

SEC  tubulars  are  available  in  a  wide 
range  of  tolerances  to  meet  your  needs, 
from  100  mmfd.  to  any  higher  value,  in 
polystrene.  mylar,  metallized  mylar,  tef¬ 
lon  and  dual-dielectrics. 

All  SEC  tubular  capacitors  meet  or 
exceed  the  most  rigid  MIL-SPECS. 

In  addition,  we  manufacture  a  com¬ 
plete  line  of  tubular  capacitors  for 
commercial  applications.  Let  us  know 
your  requirements. 

Write  today  for  detailed  technical 
data  and  general  catalog. 


Pioneers  iii  Custom  Precision 
Cufioeitor  K nuineeriny 


southern; 

.ECTRONICSl 

150  WEST  CYPRESS  AVENUE  | 
BURBANK.  CALIFORNIA  ■ 


differential 
isolator: 

ELIMINATE  NOISE 

FROM  YOUR 

PRESENT  SYSTEMS 

Break  ground  loops  in  existing 
(or  future)  data  acquisition  sys¬ 
tems  with  CEA’s  DIFFERENTIAL 
ISOLATOR.  Used  with  any  floating 
wideband  amplifier,  the  combina¬ 
tion  produces  true  differential 
DC  to  20  kc  signal  amplification. 
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Used  alone,  the  DIFFERENTIAL 
ISOLATOR  functions  as  a  DC  to 
20  kc  isolation  transformer.  Input 
circuitry  isolated  from  output  cir¬ 
cuitry  (horizontal);  chassis  and  all 
circuitry  isolated  from  ground 
(vertical).  ■  Isolates  different 
common  mode  levels.  CMR:  130 
db  to  1  kc.  High  output:  -  5  v  at 
±30  ma  or  ±10  v  at  ±20  ma. 
Unity  gain.  Frequency  response: 
less  than  3  db  down  at  20  kc. 


‘The  Source  for  Noise-free  Instrumentation'’  2 


Writ*  today 
for  our 
:  HuUetin 
•  SCE-1 


COMPUTER  ENGINEERING  ASSOCIATES.  INCORPORATED 
350  North  Halstoad  •  Pasadena,  California  •  Elgin  5-7121 
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NOW  50  WAHS! 

IN  A  DURABIE  , 
SOLDERING  PENCIL^ 


EXTRA-LONG-LIFE  ELEMENT 
DOUBLE-LIFE  CLAD  TIP 


New  unique  design  in  handle 
ventilation,  plus  stainless  steel 
housing,  insures  a  cool  handle. 

A  new  development  makes 
possible  a  multi-coated  copper 
tip  which  gives  long  life  under 
the  severe  conditions  brought 
about  by  the  powerful  50 
watt  rating. 


INUUbtKYbNOl  ^ 


im  MODEL  24S- 

yf  Equipped  with  W  XTRADUR 

V  9  TIP  for  extra  long  life.  Solder 
.•jV  adheres  to  working  surface  only. 
No  drip  or  creep. 

WRITE  FOR  CATALOG 

showing  most  complete  line  of 
Industrial  Irons  and  Long-Life  Clad  Tips. 

HEXAGON  ELECTRIC  CO. 

130  WEST  CLAY  AVENUE.  ROSELLE  PARK,  N.J. 
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Literature 
of  the  Week 


TONE  TELEMETERING  SYS¬ 
TEM  Solid  State  Electronics  Co., 
15321  Rayen  St.,  Sepulveda,  Calif., 
has  available  literature  de.scribing 
model  T-108  totally  silicon  solid 
state  tone  telemetering  system. 
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Economicolly  moss 
produced  on  fully 
automotic  patontod 
machinoft,  GRC  nylon 
ports  oro  ovailoblo 
from  stock  in  mony 
sizos  and  typos. 

GRC  usos  singlo 
covity  tochniquos, 
molds  in  on# 
automatic  cycio,  gots 
occurato,  uniform 
parts. 

Thoso  odvontogos, 
thoso  oconomios,  apply 
too,  to  tiny  modo-to- 
ordor  ports  to  your 
spocifications  .  .  . 
in  quontitios  of 
25,000  to  many 
millions.  Write  for 
bulletin  doKribing 
GRC's  unique  method 
for  injection  molding 
smoll  plastic  ports  or 
send  for  prints  for 
quotation.  Ask  about 
our  zinc  alloy  die 
castings,  tool 

NO  SIZE  TOO  SMALL 
Maximum  size  V/4** 
tong— .03  oz. 


SWITCHES  Micro  Switch,  Free¬ 
port,  Ill.,  has  issued  a  new  circular 
“Switches  for  Industry”,  featuring 
an  adjustable  pulse  switch,  center 
neutral  limit  .switch  and  proximity 
switch. 
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NYLON  SCREWS  &  NUTS 


ORC't  complete  line  of  high  qwolity,  close  tolerance 
molded  nylon  screws  ond  hex  nuts  include  screws  in 
stondord  commercial  heads— Phillips  or  slotted  types 
—in  sizes  from  itd  thru  V4**}  hex  nuts  in  ten  sizes 
(#2  thru  5/16")  ORC  molded  nylon  miniature  mochine 
screws  —  half  the  weight  of  oluminum  —  in  sizes  os 
small  as  ttO  —  make  more  compoct  designs  possible. 
GPC's  single  covity  molding  technique  odds  exceptional 
uniformity,  accuracy,  economy  to  nylon's  high  strength- 
*o-weight  ratio,  built-in  electricol  insulating  qualities, 
stability,  resilience  ond  elasticity.  GRC's  molded 
fosteners  ore  ovailoble  in  Nylon  or  Delrin,  in  o  wide 

t— w  range  of  types,  sizes  ond  lengths, 

r  ||  WRITE,  WIRE,  PHONE  NOW  for 
ll  Samples,  Prices  & 

I  your  copy  of 

i  GRC'.  n.w  d-  n  n  I  rn  ^ 

[  toiled  Indu.triol  1*^11  I  4 

Fastener  Catalog  ■■■SSP*!  ^ 


IMPEDANCE  COMPARATOR 
Industrial  Test  Equipment  Co.,  55 
E.  nth  St..  New  York  3,  N.  Y.  A 
recent  bulletin  illustrates  and  de¬ 
scribes  the  model  60  impedance 
comparator  which  is  designed  for 
the  precise,  reliable  and  rapid  com¬ 
parison  of  components. 
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CRIES  REPRODUCER  CORP.hHMBBMI 

World's  Foromost  Producer  of  Small  Dio  Castings 
30  Second  St.,  New  Rochelle,  N.  Y. _ ^ _ NEw  Rochelle  3-8600 
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DIGITAL  VOLTMETERS  Non- 
Linear  Systems,  Inc.,  Del  Mar, 
Calif.,  has  available  the  “Pocket 
Guide  to  the  Proper  Selection  of 
Digital  Measuring  Instruments”, 
a  10-page  folder  on  factors  to  be 
considered  in  purchasing  a  digital 
voltmeter. 
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production 


TUNNEL  DIODE  Sperry  Semi¬ 
conductor  Division,  Sperry  Rand 
Corp.,  Norwalk,  Conn.,  has  available 
a  four-page  technical  application 
bulletin  No.  2106  dealing  with  the 
characteristics  and  applications  of 
tunnel  diodes. 
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PRECISION  PHASE  INDICATOR 
Wintronics,  218  South  Hawthorne 
Blvd.,  Hawthorne.  Calif.  A  single¬ 
page  bulletin  illu.strates  and  de¬ 
scribes  the  model  400P  Phase- 
ometer,  a  new  precision  pha.se 
indicator. 
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Get  the  technical  facts  in  elactronics,  the  magazine  that 
features  the  latest  engineering  developments  and  techni¬ 
cally  interprets  markets,  business  statistics,  trends.  Special 
issues  on  Electronic  Markets  and  other  reports  you'll  want 
to  file  and  keep.  Mail  the  reader  service  card  (postpaid) 
and  start  your  own  subscription  to  electronics,  the  magazine 
that  helps  you  to  know  and  therefore  to  grow!  Rates:  three 
years  for  $12,  one  year  for  $6;  Canadian,  one  year  for  $10; 
foreign,  one  year  for  $20.  Annual  electronics  Buyers’  Guide 
(single  issue  price  $3)  included  with  every  subscription. 

subscribe  today  to  electrOfliCS 


POWER  RESISTORS  Interna¬ 
tional  Resistance  Co.,  401  N.  Broad 
St.,  Philadelphia  8,  Pa.  A  complete 
line  of  high  temperature  power  wire 
w'ound  resistors  is  described  in  a 
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of  the  Week 


TONE  TELEMETERING  SYS¬ 
TEM  Solid  State  Electronics  Co., 
15321  Rayen  St.,  Sepulveda,  Calif., 
has  available  literature  describing: 
model  T-108  totally  silicon  solid 
state  tone  telemetering  system. 

CIRCLE  340  ON  READER  SERVICE  CARD 


Economicolly  mots 
prodtjctd  on  fully 
outomotic  potonted 
mochin«t,  GRC  nylon 
ports  ore  ovoiloble 
from  stock  in  mony 
sSzos  and  typos. 

GRC  usos  sinplo 
covity  tochniquos, 
molds  in  ono 
outOPKittc  cyelo«  gets 
accuroto,  uniform 
ports. 

Thoso  odvontoges. 

Hies*  oconomies,  apply 
too,  to  tiny  mado-tO' 
ordor  parts  to  your 
spocifkations  .  .  . 
in  quontitits  of 
25,000  to  mony 
millions.  Writ*  for 
bullotin  doscribing 
GRC's  uniquo  method 
for  injection  molding 
smoM  plastic  ports  or 
send  for  prints  for 
quototion.  Ask  about 
our  zinc  alloy  die 
costings,  tool 

NO  SIZE  TOO  SMALL 
Maximum  size  Wa*' 
long— .03  oz. 


SWITCHES  Micro  Switch.  Free¬ 
port,  Ill.,  has  issued  a  new  circular 
“Switches  for  Industry”,  featuring 
an  adjustable  pulse  switch,  center 
neutral  limit  switch  and  proximity 
switch. 

CIRCLE  341  ON  READER  SERVICE  CARD 


NYLON  SCREWS  &  NUTS 


complete  line  of  high  quality,  close  tolerance 
molded  nylon  screws  ond  hex  nuts  include  screws  in 
standord  commerciol  heods»Phillips  or  slotted  types 
“■'in  sizes  from  it4  thru  hex  nuts  in  ten  sizes 

(it2  thru  S/16'')  ORC  melded  nylon  minioture  mochine 
screws  —  holf  the  weight  of  oluminum  —  in  sizes  as 
smoll  os  #0  —  moke  more  cempoct  designs  possible. 
GRC's  single  cavity  molding  technique  odds  exceptional 
uniformity,  occurocy,  economy  to  nylon's  high  strength- 
^o*weight  ratio,  built-in  electrical  insulating  quolities, 
stability,  resilience  ond  elosticity.  ORC's  molded 
fasteners  ore  ovailoble  in  Nylon  or  Delrin,  in  a  wide 

t— ^  range  of  types,  sizes  ond  lengths. 

r  ||I  WRITE,  WIRE,  PHONE  NOW  for 
!||  Samples,  Prices  & 

I  your  copy  of 

I  grc'.  now  do-  fi  n  I  r  n  ^ 

■  tailed  Induitriol  1*1111  ly  1 

■"■Wa  Fastener  Catalog  la  KIP  *1  g 


IMPEDANCE  COMPARATOR 
Industrial  Teat  Equipment  Co.,  55 
E.  nth  St.,  New  York  3,  N.  Y.  A 
recent  bulletin  illustrates  and  de¬ 
scribes  the  model  60  impedance 
comparator  which  is  designed  for 
the  precise,  reliable  and  rapid  com¬ 
parison  of  components. 
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CRIES  REPRODUCER  CORP.HMMBIMi 

World's  Foremost  Producer  of  Small  Die  Costings 
30  Second  St.,  New  Rochelle,  N.  Y. _ • _ NEw  Rochelle  3-8600 
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DIGITAL  VOLTMETERS  Non- 
Linear  Systems,  Inc.,  Del  Mar, 
Calif.,  has  available  the  "Pocket 
Guide  to  the  Proper  Selection  of 
Digital  Measuring  Instruments”, 
a  10-page  folder  on  factors  to  be 
considered  in  purchasing  a  digital 
voltmeter. 

CIRCLE  343  ON  READER  SERVICE  CARD 


research 


production 


TUNNEL  DIODE  Sperry  Semi¬ 
conductor  Division,  Sperry  Rand 
Corp.,  Norwalk,  Conn.,  has  available 
a  four-page  technical  application 
bulletin  No.  2106  dealing  with  the 
characteristics  and  applications  of 
tunnel  diodes. 

CIRCLE  344  ON  READER  SERVICE  CARD 


management 


PRECISION  PHASE  INDICATOR 
Wintronics,  218  South  Hawthorne 
Blvd.,  Hawthorne,  Calif.  A  single¬ 
page  bulletin  illustrates  and  de¬ 
scribes  the  model  400P  Phase- 
ometer,  a  new  precision  phase 
indicator. 

CIRCLE  345  ON  READER  SERVICE  CARD 


Get  the  technical  facts  in  electronics,  the  magazine  that 
features  the  latest  engineering  developments  and  techni¬ 
cally  interprets  markets,  business  statistics,  trends.  Special 
issues  on  Electronic  Markets  and  other  reports  you’ll  want 
to  file  and  keep.  Mail  the  reader  service  card  (postpaid) 
and  start  your  own  subscription  to  electronics,  the  magazine 
that  helps  you  to  know  and  therefore  to  grow!  Rates:  three 
years  for  $12,  one  year  for  $6;  Canadian,  one  year  for  $10; 
foreign,  one  year  for  $20.  Annual  electronics  Buyers’  Guide 
(single  issue  price  $3)  included  with  every  subscription. 

subscribe  today  to  GlectrOlliCS 


POWER  RESISTORS  Interna¬ 
tional  Resistance  Co.,  401  N.  Broad 
St.,  Philadelphia  8,  Pa.  A  complete 
line  of  high  temperature  power  wire 
wound  resistors  is  described  in  a 
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THE 

ELECTRONICS 

MAN... 

A  SPECIAL 
BREED 

In  most  industries  the  manage-  '' 

ment  man  went  to  business  school 
and  doesn’t  concern  himself  with 
design  problems. 

In  most  industries  the  design  en¬ 
gineer  doesn’t  concern  himself  with 
management  problems. 

The  electronics  man  is  different. 

He  is  many  things.  He  is  in  Re¬ 
search-  Design  -  Production  -  Manage¬ 
ment.  His  interests  are  in  any  or  all 
of  the  four  areas. 

No  matter  where  you  find  the  elec¬ 
tronics  man  his  engineering  back¬ 
ground  enables  him  to  influence  the 
purchase  of  electronic  components 
and  equipment.  Your  advertising 
must  reach  him  if  you  are  to  sell 
electronic  goods. 

This  is  the  strength  of  electronics, 
the  one  magazine  published  weekly  , 

and  edited  to  reach  this  engineering 
oriented  electronics  man,  wherever 
he  is.  f 

THE  ELECTRONICS  MAN 

“BUYS"  WHAT  HE  READS  IN... 

electronics 

and  in  the 

electronics  BUYERS'  GUIDE 

A  MeORAW-HILI.  PUBLICATION 

330  W*st  AZnd  St..  N.V.  36,  N.V. 


new  two-color  bulletin.  The  type 
PW  units  described  are  available  in 
ratings  of  3,  5,  7,  10,  15  and  20  w, 
each  featuring  fireproof  inorganic 
construction. 

CIRCLE  346  ON  READER  SERVICE  CARD 

AUTOMATIC  CHECKOUT  Gen- 
eral  Electric  Co.,  600  Main  St.. 
Johnson  City,  N.  Y.  Brochure 
2549M2  describes  a  new  approach 
taken  by  the  company  in  automati¬ 
cally  testing  the  operational  readi¬ 
ness  of  electronic  equipment  at 
flight  line,  launch  pad,  aboard  air¬ 
craft  carriers,  and  at  depot,  shop 
maintenance  and  factory  quality 
control  levels. 

CIRCLE  347  ON  READER  SERVICE  CARD 

CRYSTAL  FILTERS  Systems, 
Inc.,  2400  Diversified  Way,  Orlando, 
Fla.,  has  available  a  new  catalog 
describing  a  line  of  precision  crystal 
filters. 

CIRCLE  348  ON  READER  SERVICE  CARD 

MAGNETIC  COMPONENTS  Wil¬ 
cox  Electric  Co.,  1400  Che.stnut  St., 
Kansas  City  27,  Mo.,  has  published 
a  four-page,  four-color  folder  de¬ 
scribing  its  general  facilitie.s,  capa¬ 
bilities,  and  magnetic  components 
line. 

CIRCLE  349  ON  READER  SERVICE  CARD 

DIGITAL  COMPUTER  Packard 
Bell  Computer,  1905  Armacost  Ave., 
Los  Angeles  25,  Calif.  The  pb250, 
a  recently  announced  general  pur- 
po.se  digital  computer,  is  fully  de¬ 
scribed  in  a  new  .3-color,  6-page 
brochure. 

CIRCLE  350  ON  READER  SERVICE  CARD  : 

EXPERIMENTER’S  CHASSIS 
KIT  Vector  Electronic  Co.,  1100 
Flower  St.,  Glendale  1,  Calif.  A  re¬ 
cent  catalog  sheet  illustrates  and 
describes  two  experimenter’s  cha.s- 
sis  kits  which  provide  quick  set  up 
of  electronic  circuitry  with  simple 
hand  tools. 

CIRCLE  351  ON  READER  SERVICE  CARD 

METALLIC  FILM  RESISTORS 
Corning  Electronic  Components, 
Bradford,  Pa.  Low  cost  metallic 
film  resistors  (C-20  and  C-32  for 
i-w  and  1-w  sizes  respectively)  are 
descri1)ed  in  a  recent  specification 
sheet.  Requests  for  the  sheet  should 
be  made  under  company  letterhead. 


LET’S  PLUG 

FOR  BEHER  TESTING  WITH  EECo’S  TEST  SOCKETS 

Now  all  header-terminal  components 
automatically  become  plug-in  devices 
for  test  and  evaluation,  when  you  test 
solder-terminal  relays,  transformers, 
crystal  cans,  etc.,  with  the  new  EECo 
universal  test  socket  series. 

Dual,  isolated  contacts  for  each  ter¬ 
minal  on  header  eliminates  solder 
joints  or  clip  leads. 

Many  standard  configurations  avail¬ 
able,  immediate  delivery.  New  tech¬ 
niques  make  special  sockets  available 
at  standard  socket  prices. 

EECo  RT-905  RELAY  TESTER  for  faster,  more  ac¬ 
curate  testing.  Measures  voltage  and  current  simultane¬ 
ously,  both  pull-in  and  drop-out  time,  contact  bounce. 
Automatic  relay  driving  circuitry.  Oscilloscope  connec¬ 
tions  and  circuitry. 

SEND  FOR  DATA  SHEETS  AS-101  AND  RT-905. 

Anaheim  Electronics  DWItion 

Electronic  Engineering  Company  of  California 

1601  East  Chestnut  Avenue  •  Santa  Ana,  Calif.  •  Kimberly  7-5501  •  T¥fXi  S  Ana  5203 

KC  0-13 
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AS-Series  Test  Seckets 


NEW  FOAM  PLANT 


Horn  aro  tho  odvanHifM  you  can  ex¬ 
pect  when  you  specify  Midwest  Foam  — 

•  AU  TYPES  OF  PelyatiMr  or 
Polyestw^  FOAMS 

•  Quality  with  acenaNiy 

•  Customisad  eorvica 

•  CentroHad  calhilor  atructwre 

•  Uniform  preposHy  and  compratsion 

•  COMPLETE  DESIGN  SERVICE  AVAILAU.E 


Haro  ar#  tha  flnaet  feKlIltias  available 
anywhere  with  the  newest  techniques  in 
the  production  of  polyurethane  foam.  A 
600  production  line  customized  to  your 
specifications  is  at  your  command.  We  can 
guarantee  your  needs  on  your  delivery 
dale  to  eliminate  your  storage  costs  and  to 
eliminate  costly  rejects  and  obsoletes.  We 
have  the  automation,  you  push  the  button. 
NO  ORDER  TOO  SAAALL  OR  TOO  LARGE 


Raprasantativoa— we  still  have  some  choice  territories  available.  If  you  would  like  to 
represent  the  finest  plastic  foam  producer  in  the  United  States,  contact  us  immediately. 


MIDWEST  FOAM  PRODUCTS  COMPANY 

1432  Chicogo  AvMMt,  Cvofitton,  lllinoM,  Dovi»-4-440S, 

F«<tory~Norf1i  C1ik«go.  IMif»«4« 


November  18,  1960 
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TRANSISTOR 
CIRCUIT 
DESIGN  i 


KAMAM 

AIRCRAFT 

largest  independent  producer 
of  helicopters  and  VIOL  j 

aircraft  has  research  and  I 

design  assignments  open  in 

•  Guidanc*  and  racovery 

of  space  vehicles 

•  Remote  control  of 
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—  eliminates  the  old  bugaboo  of 
cable  entanglement  which  damages 
tubes  and  components  in  lower  chassis 
each  time  the  one  above  is  withdrawn 
for  service  and  returned  to  position. 
Our  new  Coble  Retractor's  double  action 
maintains  constant  tension  and  correct  sus¬ 
pension  of  cable  at  oil  times— permits  ample 
cable  length  for  full  extension  and  tilting  of 
chassis  without  hazard  of  snagging. 

For  use  with  all  types  of  chassis  or  drawer 
slides,  adjustable  to  fit  varying  chassis 
lengths,  simple  to  install,  inexpensive,  proven 
thoroughly  reliable  in  operation. 

Mounts  on  rear  support  rails  on  standard 
116"  hole  increments.  Cadmium  plated  CRS. 
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NEW  BOOKS 

Encyclopedia  on  Cathode- 
Ray  Oscilloscopes  and 
Their  Uses 

By  JOHN  F.  RIDER  and  SEYMOUR 
D.  USLAN 

John  F.  Rider,  Publisher,  Inc.,  New 
York,  1960,  1,306  p,  $21.95. 

THIS  second  edition  is  a  giant  book 
in  every  respect.  Not  only  is  it  a 
well-written,  well-illustrated  en¬ 
cyclopedia  of  oscilloscope  design, 
practical  applications  and  auxiliary 
equipment,  but  quite  a  treatise  on 
many  electronic  subjects  ranging 
from  simple  cathode-ray  tubes  to 
designing  broadband  amplifiers. 

The  book  itself  is  divided  into 
five  sections.  Section  1  covers  the 
basic  characteristics  of  cathode- ray 
tubes,  focusing,  deflection  and 
characteristics  of  phosphors.  Sec¬ 
tion  2  discusses  oscilloscope  cir¬ 
cuits  and  operation  in  detail.  The 
basic  oscilloscope,  vertical  and 
horizontal  amplifiers,  time  bases, 
synchronization,  power  supplies 
and  auxiliary  equipment  including 
such  devices  as  electronic  switches, 
various  types  of  waveform  gener¬ 
ators,  preamplifiers  and  other 
varied  types  of  auxiliary  equipment 
that  can  be  used  with  a  modern 
oscilloscope  are  covered  in  this 
section.  Special  purpose  cathode- 
ray  tubes  including  camera  and 
storage-type  tubes  are  also  dis- 
cu.ssed. 

Section  3  is  concerned  with  os¬ 
cilloscope  applications.  Detailed 
discussions  of  such  subjects  as 
basic  pulse  measurement,  phase  and 
frequency  measurement,  audio  fre¬ 
quency  testing,  transmitter  test¬ 
ing,  how  to  use  the  oscilloscope  in 
visual  alignment  of  tv,  f-m  and  a-m 
radios,  and  medical  and  scientific 
applications  of  the  oscilloscope 
make  this  a  very  interesting  sec¬ 
tion.  Oscilloscope  photography  is 
also  covered  thoroughly. 

Section  4  covers  waveform  analy¬ 
sis  including  complex  waveforms 
and  square-wave  testing  of  RC 
coupled  amplifiers  and  networks. 
This  section  is  profusely  illustrated 
with  sample  curves  and  resultant 
waveforms  to  illustrate  how  various 
forms  of  distortion  appear  on  the 
oscilloscope. 

Section  5  consists  of  schematics 


electronics 


and  pertinent  information  on  some 
78  different  oscilloscopes  ransrin? 
from  kit  versions  to  expensive 
laboratory-type  instruments.  L.  S. 

Information  Transmission, 
Modulation  and  Noise 

By  MISCHA  SCHWARTZ 
McGrnir-HiU  Bttok  Co.,  Inc.,  Nnr 
York,  461  p.  $11. 

MATERIAL  presented  in  this  text  is 
intended  to  form  the  basis  for  a 
senior  level  systems  course  in  elec¬ 
trical  engrineerinpr.  As  such,  it 
serves  a  useful  purpose  in  hllini;  a 
jrap  that  prevails  in  many  electrical 
engineering  curricula.  The  gap, 
brought  about  by  a  lack  of  good  ap¬ 
proach  correlating  theory  with  ap¬ 
plication,  manifests  itself  by  the 
inability  of  the  undergraduate  to 
apply  communication  theory  to  sys¬ 
tem  design. 

Unlike  many  recently  published 
texts  attempting  to  integrate  appli¬ 
cation  with  theory,  the  author  is 
aware  of  the  application  to  system 
design  throughout  the  entire  text. 
The  sequence  of  subjects  is  well  co¬ 
ordinated  with  the  design  criteria 
that  the  author  draws  upon  to  illus¬ 
trate  the  various  compromi.ses  and 
decisions  that  have  to  be  made  in 
communication  system  design.  As 
an  example  of  the  completeness  of 
the  text  in  this  respect,  one  entire 
chapter  (Chapter  6 — Comparative 
Analysis  of  Systems)  is  devoted  to 
e.xploiting  various  advantages  and 
disadvantages  of  the  variety  of 
modulation  systems  previously 
treated. 

The  instructive  material  covers 
topics  in  communications  theory 
ranging  from  transmission  through 
electric  networks  to  the  role  of  sta¬ 
tistical  methods  in  analyzing  com¬ 
munications  systems.  Included  in 
this  coverage  are  Laplace  trans¬ 
forms,  Fourier  transforms,  trans- 
mi.ssion  through  ideal  filters, 
amplitude  modulation,  frequency 
modulation,  the  .sampling  theorem 
and  pulse  modulation,  noi.se  and 
many  others.  The  material  is  well 
integrated  and  presented  in  a  man¬ 
ner  that  is  very  easily  understood. 

In  summary,  the  text  is  an  excel¬ 
lent  one  in  the  field  of  information 
transmission  with  the  additional 
bonus  of  providing  an  equally  ex¬ 
cellent  treatment  of  communication 
system  design. — Ralph  J.  Mas- 

November  18,  1960 
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fabricated 
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SEAMLESS  METAL  TUBE . . . 

SOLID  DIELECTRIC... 
SOLID  INNER  CONDUCTOR 


Widely  occaptvd  for  its  por* 
formonce-provad  choroctar- 
istici  ovar  o  wida  ronga  of 
opplkotions. 

CO  AXITUBE  In  Elactronics  os- 
suras  lower  attenuation  and  o 
minimum  of  falsa  signol  pick¬ 
up ...  is  electrically  aquivolant 
to  oil  RG/U  cobles. 

COAXITUBE  in  alactro- 
mechanics  guarantees  com¬ 
plete  weather-proofing  with 
minimum  weight. 

The  center  conductor  is  a  solid 
or  stranded  copper  wire,  di¬ 
electric  may  be  teflon  or 
polyethyleite.  Outer  conductor 
may  be  copper,  aluminum  or 
other  non-ferrous  alloy  to 
meet  requirements  of  weight, 
tensile  strength  or  fatigue 
factors. 

COAXITUBE  is  available  in 
straight  random  lengths  or  coils 
to  40  feet . . .  some  in  coHs  to 
200  feet.  It  can  also  be  fur¬ 
nished  straightened,  cut, 
stripped  and  formed  in  ac- 
cordarKe  with  your  sketch  or 
drawing.  Write  for  full  tech¬ 
nical  details  to — 


BJI  custom  built  stampings  oiiet  the 
design  engineer  endless  possibilities  in 
beryllium  copper  parts  fabrication.  By 
special  processing,  intricately  formed 
pieces  can  be  made  to  precision  toler¬ 
ance  and  flatness. 

Various  types  of  beryllium  coppers  are 
available  ranging  from  .002  to  .090 
inches  in  thickness.  Special  designs 
can  include  drawing,  stamping,  punch¬ 
ing,  slotting,  in  curved,  cupped  or 
angular  arangements.  Fixture  heat 
treating  guarantees  all  tampers  to 
spring  for  long  fatigue  life. 

BTf  offers  universal  tooling  for  maxi¬ 
mum  cost  reductions  or  special  tooling 
for  long  run  production  jobs. 

tr  rite  today  for  Bulletin 
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ing  with  BTI  special  be¬ 
ryllium  parts  and  stamp¬ 
ings. 
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TRANDREA,  Senior  Research  Engi¬ 
neer,  Columbia  University,  Elec¬ 
tronic  Research  Lab.,  New  York. 


THUMBNAIL  REVIEWS 

The  A.R.R.L.  Antenna  Book  (ninth 
edition).  Published  by  American 
Radio  Relay  League,  West  Hart¬ 
ford,  Connecticut,  1960,  320  p,  $2. 

A  new  edition  of  an  always-useful 
work,  the  volume  covers  basic 
theory  of  antennas  and  transmis¬ 
sion  lines  in  easy-to-read  language 
and  then  presents  a  number  of 
tested  antenna  designs  for  those 
amateurs  who  do  not  wish  to  do 
their  own  calculations.  Lots  of 
practical  construction  details  and 
operating  hints. 

Practical  TV  Troubleshooting.  (Com¬ 
plied  by  the  staff  of  the  Gemsback 
Library,  Inc.,  Gemsback  Library 
1960,  124  p,  $2.35.  Taken  from 
a  selection  of  tv  servicing  articles 
that  originally  appeared  in  Radio- 
Electronics  magazine,  this  book  is 
primarily  intended  to  help  the  tv 
service  technician  overcome  the 
time-consuming  problem  of  tough- 
set  servicing.  By  analyzing  normal 
operation  of  different  portions  of  a 
typical  tv  set,  the  book  presents  a 
collection  of  wOTk-tested  techniques 
used  by  skilled  service  technicians 
to  handle  problem  sets. 

Advances  in  Space  Science — Vol.  1. 
Edited  by  Frederick  I.  Ordway  III, 
.Academic  Press  Inc.,  New  York, 
1960,  412  p,  $12.00.  This  is  the  first 
in  a  series  of  volumes  designed  to 
permit  workers  in  the  various  fields 
of  astronautics  to  keep  abreast  of 
developments  in  their  own  and  re¬ 
lated  specialties.  The  first  three 
chapters  deal  with  interplanetary 
rocket  trajectories,  interplanetary 
communications  and  power  sup¬ 
plies.  Remaining  three  chapters 
consider  in  turn  manned  space 
cabin  systems,  radiation  effects  on 
man  in  space  and  nutrition  in  space 
flight. 

Basic  Carrier  Telephony.  By  David 
Talley,  John  F.  Rider  Publisher, 
Inc.  New  York,  1960,  176  p,  $4.25 
soft  cover,  $5.75  cloth  binding.  Ex¬ 
cellent  student  level  text  book  on 
basic  carrier  telephony.  Covers  all 
phases  of  signaling  over  wire,  cable 
and  radio  circuits.  The  text  starts 
with  fundamental  principles  and 
goes  through  basic  circuit  elements 
to  applications  of  equipment  to 
telephone  communication  systems. 
Good  refresher  book  for  radio  engi- 

electronics 


neers  engaged  in  communication 
systems. 

Physique  des  Circuits.  By  P.  Grivet 
and  R.  Legros,  Masson  &  Cie,  Paris, 
1960,  553  p,  90  NF.  First  of  five- 
volume  course  in  electronics,  this 
volume  covers  at  length  circuit  ele¬ 
ments  and  basic  network  theory. 
Makes  liberal  use  of  mathematics 
but  remains  to  the  point.  Well  illus¬ 
trated,  each  chapter  has  extensive 
international  bibliography.  Does  not 
require  extensive  knowledge  of 
French,  would  make  a  good  reader 
for  the  electronic  engineer  who  is 
learning  to  read  scientific  French. 

Electronic  Switches.  Timing,  and  Pulse 
Circuits.  By  J.  M.  Pettit,  McGraw- 
Hill  Book  Co.,  Inc.,  New  York,  1960, 
267  p,  $7.50.  A  practical  tool  for 
engineers  who  design  switching  cir¬ 
cuits.  Covers  such  topics  as  elec¬ 
tronic  switching  elements,  multi¬ 
vibrators  and  generation  of  linear 
voltage  slopes.  The  author  empha¬ 
sizes  the  use  of  graphic  techniques 
and  provides  numeric  examples.  Al¬ 
though  written  as  a  text  for  college 
seniors,  the  tube  and  transistor  cir¬ 
cuits  detailed  are  useful  to  the 
practicing  engineer.  With  the  typi¬ 
cal  applications  provided  in  the  first 
chapter,  the  reader  has  some  feel¬ 
ing  for  the  usefulness  of  the  cir¬ 
cuits  presented  in  later  chapters. 

Physique  Et  Technique  Des  Tubes 
Elect roniques  (Vol.  II.  Theorie  et 
Fabrication  des  Tubes).  By  R. 
Champeix.  Dunod,  Paris,  214  p, 
(price  not  available).  Having  treated 
the  subject  of  vacuum  physics  in  an 
earlier  work,  M.  Champeix  in  this 
book  dealing  with  tubes  affords  an 
excellent  opportunity  for  the  French 
reader  to  acquaint  himself  with 
some  of  the  more  recent  develop¬ 
ments  in  vacuum  tube  technology. 
Initially,  it  deals  with  basic  electron 
physics  by  way  of  summarizing  tube 
theory,  and  takes  the  reader  through 
electron  flow  in  metals,  emission, 
and  provides  a  more  than  adequate 
examination  of  what  goes  on  inside 
several  types  of  tubes.  Further 
chapters  deal  with  materials  and 
elements  and  discusses  their  appli¬ 
cations  to  manufacturing  processes. 
In  doing  this,  the  author  provides  a 
commendable  balance  between  the¬ 
ory  and  actual  technique.  Although 
there  would  be  little  in  the  way  of 
startling  new  information  that  an 
English  translation  of  this  book 
would  provide  to  a  serious  student 
of  tube  technology  in  the  United 
States,  this  book  fills  a  gap  long 
empty  in  the  professional  life  of  the 
French  vacuum  tube  specialist. 
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TRANDREA,  Senior  Research  Engi¬ 
neer,  Columbia  University,  Elec¬ 
tronic  Research  Lab.,  New  York. 


THUMBNAIL  REVIEWS 


The  A.R.R.L.  Antenna  Book  (ninth 
edition).  Published  by  American 
Radio  Relay  League,  West  Hart¬ 
ford,  Connecticut,  1960,  320  p,  |2. 
A  new  edition  of  an  always-useful 
work,  the  volume  covers  basic 
theory  of  antennas  and  transmis¬ 
sion  lines  in  easy-to-read  language 
and  then  presents  a  number  of 
tested  antenna  designs  for  those 
amateurs  who  do  not  wish  to  do 
their  own  calculations.  Lots  of 
practical  construction  details  and 
operating  hints. 


Practical  TV  Troubleshooting.  (Com¬ 
plied  by  the  staff  of  the  (jiemsback 
Library,  Inc.,  Gemsback  Library 
1960,  124  p,  $2.35.  Taken  from 
a  selection  of  tv  servicing  articles 
that  originally  appeared  in  Radio- 
Electronics  magazine,  this  book  is 
primarily  intended  to  help  the  tv 
service  technician  overcome  the 
time-consuming  problem  of  tough- 
set  servicing.  By  analyzing  normal 
operation  of  different  portions  of  a 
typical  tv  set,  the  book  presents  a 
collection  of  work-tested  techniques 
used  by  skilled  service  technicians 
to  handle  problem  sets. 


SEAMLESS  METAL  TUBE . . . 

SOLID  DIELECTRIC... 
SOLID  INNER  CONDUCTOR 


Widely  accepted  for  iti  per¬ 
formance-proved  chororter- 
istict  over  a  wide  range  of 
applications. 

COAXITUBE  in  Electronics  as¬ 
sures  lower  attenuation  and  a 
minimum  of  false  signal  pick¬ 
up ...  is  electrically  equivalent 
to  all  RG/U  cables. 

COAXITUBE  in  electro¬ 
mechanics  guarantees  com¬ 
plete  weather-proofing  with 
minimum  weight. 

The  center  cotMluctor  is  a  solid 
or  stranded  copper  wire,  di¬ 
electric  may  be  teflon  or 
polyethylene.  Outer  conductor 
may  be  copper,  aluminum  or 
other  non-ferrous  alloy  to 
meet  requirements  of  w^ght, 
tensile  strength  or  fatigue 
factors. 

COAXITUBE  is  available  in 
straight  random  lengths  or  coils 
to  40  feet . . .  some  in  coils  to 
200  feet.  It  can  also  be  fur¬ 
nished  straightened,  cut, 
stripped  and  formed  in  ac¬ 
cordance  with  your  sketch  or 
drawing.  Write  for  full  tech¬ 
nical  detaRs  to — 


BTI  custom  built  slampingi  oUar  the 
design  engineer  endless  possibilities  in 
beryllium  copper  parts  iabricalion.  By 
special  processing,  intricately  formed 
pieces  can  be  made  to  precision  toler¬ 
ance  and  flatness. 

Various  typos  of  beryllium  coppers  are 
available  ranging  from  .009  to  .090 
inches  in  thickness.  Special  designs 
can  include  drawing,  stamping,  punch¬ 
ing,  slotting,  in  curved,  cupped  or 
angular  arangements.  Fixtura  heat 
treating  guarantees  all  tempers  to 
spring  for  long  fatigue  life. 

BTf  offers  universal  tooling  for  maxi¬ 
mum  cost  reductions  or  special  tooling 
for  long  run  production  jobs. 

H'rilf  today  for  Bulletin 
No.  E  106  describing  the 

^advantages  of  engineer¬ 
ing  with  RTI  special  be¬ 
ryllium  parts  and  stamp¬ 
ings. 

Braun  Tool  &  Instrument 

COMPANY,  INC. 

142  Fifth  Ave.,  Nowtkorne,  N.  J. 


Advances  in  Space  Science — Vol.  1. 
Edited  by  Frederick  I.  Ordway  III, 
Academic  Press  Inc.,  New  York, 
1960,  412  p,  $12.00.  This  is  the  first 
in  a  series  of  volumes  designed  to 
permit  workers  in  the  various  fields 
of  astronautics  to  keep  abreast  of 
developments  in  their  own  and  re¬ 
lated  specialties.  The  first  three 
chapters  deal  with  interplanetary 
rocket  trajectories,  interplanetary 
communications  and  power  sup¬ 
plies.  Remaining  three  chapters 
consider  in  turn  manned  space 
cabin  systems,  radiation  effects  on 
man  in  space  and  nutrition  in  space 
flight. 


Basic  Carrier  Telephony.  By  David 
Talley,  John  F.  Rider  Publisher, 
Inc.  New  York,  1960,  176  p,  $4.25 
soft  cover,  $5.75  cloth  binding.  Ex¬ 
cellent  student  level  text  book  on 
'  basic  carrier  telephony.  Covers  all 
phases  of  signaling  over  wire,  cable 
and  radio  circuits.  The  text  starts 
with  fundamental  principles  and 
goes  through  basic  circuit  elements 
to  applications  of  equipment  to 
telephone  communication  systems. 
Good  refresher  book  for  radio  engi- 
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neers  engaged  in  communication 
systems. 

I'hysique  des  Circuits.  By  P.  Grivet 
and  R.  Legros,  Masson  &  Cie,  Paris, 
1960,  653  p,  90  NF.  First  of  five- 
volume  course  in  electronics,  this 
volume  covers  at  length  circuit  ele¬ 
ments  and  basic  network  theory. 
.Makes  liberal  use  of  mathematics 
but  remains  to  the  point.  Well  illus¬ 
trated,  each  chapter  has  extensive 
international  bibliography.  Does  not 
require  extensive  knowledge  of 
French,  would  make  a  good  reader 
for  the  electronic  engineer  who  is 
learning  to  read  scientific  French. 

Electronic  Switches,  Timing,  and  Pulse 
Circuits.  By  J.  M.  Pettit,  McGraw- 
Hill  Book  Co.,  Inc.,  New  York,  1960, 
267  p,  $7.50.  A  practical  tool  for 
engineers  who  design  switching  cir¬ 
cuits.  Covers  such  topics  as  elec¬ 
tronic  switching  elements,  multi¬ 
vibrators  and  generation  of  linear 
voltage  slopes.  The  author  empha¬ 
sizes  the  use  of  graphic  techniques 
and  provides  numeric  examples.  Al¬ 
though  written  as  a  text  for  college 
seniors,  the  tube  and  transistor  cir¬ 
cuits  detailed  are  useful  to  the 
practicing  engineer.  With  the  typi¬ 
cal  applications  provided  in  the  first 
chapter,  the  reader  has  some  feel¬ 
ing  for  the  usefulness  of  the  cir¬ 
cuits  presented  in  later  chapters. 

Physique  Et  Technique  Des  Tubes 
Electroniques  (Vol.  II,  Theorie  et 
Fabrication  des  Tubes).  By  R. 
Champeix,  Dunod,  Paris,  214  p, 

( price  not  available).  Having  treated 
the  subject  of  vacuum  physics  in  an 
earlier  work,  M.  Champeix  in  this 
book  dealing  with  tubes  affords  an 
excellent  opportunity  for  the  French 
reader  to  acquaint  himself  with 
some  of  the  more  recent  develop¬ 
ments  in  vacuum  tube  technology. 
Initially,  it  deals  with  basic  electron 
physics  by  way  of  summarizing  tube 
theory,  and  takes  the  reader  through 
electron  flow  in  metals,  emission, 
and  provides  a  more  than  adequate 
examination  of  what  goes  on  inside 
several  types  of  tubes.  Further 
chapters  deal  with  materials  and 
elements  and  discusses  their  appli¬ 
cations  to  manufacturing  processes. 
In  doing  this,  the  author  provides  a 
commendable  balance  between  the¬ 
ory  and  actual  technique.  Although 
there  would  be  little  in  the  way  of 
startling  new  information  that  an 
English  translation  of  this  book 
would  provide  to  a  serious  student 
of  tube  technology  in  the  United 
States,  this  book  fills  a  gap  long 
empty  in  the  professional  life  of  the 
French  vacuum  tube  specialist. 


Better  Prints  Due  to 


Perforated  Rollers  t 


Better,  faster,  more  economical  monia  consumption  than  in  other 
prints  are  what  you  get  as  a  re-  designs. 

suit  of  these  perforated  stainless  This  is  just  one  of  the  many  im* 

steel  rollers  ...  a  patented  ex-  portant  advantages  in  a  Revolute 
elusive  feature  you’ll  find  only  Star  that  pays  off  for  you  in  more 
in  Revolute  whiteprinters.  The  efficient,  economical  perform- 
holes  allow  practically  100%  ex-  ance.  Moreover,  you’ll  find  a  Star 
posure  to  the  developer — at  high  model  to  meet  your  printing 
speeds,  low  speeds,  or  fluctuating  needs  exactly.  Printing  widths  of 
speeds.  Prints  travel  a  shorter  24',  42'  or  64';  top  speeds  of  45 
route,  come  through  clearer,  fast-  or  75  fpm. 
er,  and  there  s  to  H  less  am-  Why  not  drop  this  coupon  in 


40N  OF  CHARLES  BRUNING  CO.,  INC 


Parogon-Rovolute 

Advertising  Department,  Dept.  P11-Z 
1800  Central  Rd.,  Mt.  Prospect,  Illinois 

Please  send  me  information  on  your 
Star  whiteprinters. 


77  South  Avenue  e  Rochester  4,  N.Y, 


When  Yon  Attend  a 
Denonstratien  of  the  Star! 

We  would  like  to  present  you 
this  professionsi  Bruning  pock¬ 
et  slide  rule  at  the  time  you 
attwKl  a  demonstratioa  of  the 
Star.  This  quality,  all -plastic 
slide  rule  contains  9  basic  slide 
rule  scales,  comes  with  genuine 
leather  sheath. 


Name. 


Company. 


Address. 
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PEOPLE  &  PLANTS 


trical  design  section  of  the  engi¬ 
neering  department,  head  of  the  in¬ 
dustrial  products  department,  and 
manager  of  the  government  prod¬ 
ucts  department. 


Stewart- Warner  Elects 
Vice  President 

PRANK  A.  RYDER,  general  manager 
of  the  John  W.  Hobbs  Corp., 
Springfield,  Ill.,  a  division  of  Stew- 
art-Warner  Corp.,  has  been  elected 
a  vice  president  of  Stewart-Warner. 

With  S-W  since  1944,  Ryder  be¬ 
came  general  manager  of  the  Hobbs 
Division  in  June  1959. 


Reflectone  to  Build  In  Florida 


area  of  the  electronics  industry, 
electronic  simulation  becomes  more 
vital  and  challenging  as  control 
systems  become  more  complex.  The 
artificial  creation  of  actual  operat¬ 
ing  conditions  is  necessary  for 
training  of  missile,  aircraft,  subma¬ 
rine,  weapon  .system,  and  other 
military  crews  and  personnel. 

In  addition  to  training  systems, 
Reflectone  produces,  as  a  part  of  its 
diversification  program,  a  number 
of  products  used  widely  in  industry, 
such  as  p-m  motors  for  dictating 
machines,  integrators,  power  sup¬ 
plies,  transistor  testers  and  optical 
equipment. 


REFLECTONE  ELECTRONICS,  INC.,  re¬ 
cently  broke  ground  for  its  new 
Florida  facility  on  a  10-acre  site  in 
Plantation,  near  Fort  Lauderdale. 
This  expansion  will  provide  an  im¬ 
portant  manufacturing  supplement 
to  the  company’s  plant  in  Stamford, 
Conn.,  presently  being  enlarged. 

The  new  Florida  facility  will  be 
devoted  primarily  to  production  of 
components  for  the  company’s  di¬ 
verse  line  of  electronic  systems.  The 
plant  will  also  house  an  additional 
portion  of  Reflectone’s  advanced  re¬ 
search  and  development  activities 
in  the  field  of  electronic  simulation 
and  control. 

The  construction  schedule,  with 
initial  land  and  building  costs  esti¬ 
mated  at  $200,000,  calls  for  comple¬ 
tion  of  the  plant  within  about  six 
months. 

When  operations  at  the  10-acre 
site  are  fully  under  way,  employ¬ 
ment  could  reach  several  hundred. 

Founded  in  1940,  Reflectone  has 
developed  into  a  multimillion  dollar 
firm  engaged  in  the  design  and 
manufacture  of  electromechanical 
simulation  and  training  systems, 
missile  and  armament  training  de¬ 
vices  and  other  specialized  elec¬ 
tronic  systems.  The  company  has 
been  a  prime  contractor  in  several 
major  defense  areas.  Currently,  Re¬ 
flectone  is  developing  complex  train¬ 
ing  installations  for  B-58  super¬ 
sonic  bomber  crews,  and  has  just 
completed  the  navigational  trainer 
for  the  crew  of  the  Polaris  missile¬ 
firing  submarine  George  Washing¬ 
ton. 

A  highly-specialized  and  unusual 


Swain  Takes  New  Post 
At  CBS  Electronics 

ROBERT  G.  SWAIN  has  been  named  to 
the  new  post  of  product  planning 
manager,  semiconductors,  for  CBS 
Electronics,  Danvers,  Mass. 

He  had  been  eastern  regional 
sales  manager  for  semiconductors 
and  before  that  was  supervisor  of 
field  engineering,  eastern  region. 


Vitro  Laboratories 
Names  Joehlin 

NORMAN  C.  JOEHLIN  has  been  ap¬ 
pointed  head  of  the  digital  systems 
group  at  Vitro  Laboratories,  West 
Orange,  N.  J.  He  was  formerly 
senior  engineer  of  Magnavox  Co.  in 
RAYMOND  c.  MILES  has  been  named  Urbana,  Ill.,  and  Ft.  Wayne,  Ind. 
director  of  the  engineering  and  pro¬ 
duction  division  of  Airborne  In¬ 
struments  Laboratory,  a  division  of 
Cutler-Hammer,  Inc.,  Deer  Park, 

N.  Y. 

He  has  been  with  AIL  since  1950 
where  he  was  in  charge  of  the  elec- 


AIL  Promotes  Miles 
To  Division  Director 


Datex  Organizes 
Servomechanism  Group 

FORMATION  of  a  new  servomech' 
anism  group  within  Datex  Corp. 


•  n 


1 


MONDA>^ 


30  days  hath  September,  April.  June  and  November.  All  the  rest  have  31  except  The  Avnet  System, 
whose  calendar  is  the  delight  of  engineers  and  electronic  purchasing  men  all  over  America.  Yes, 
there  are  30  days  in  Avnet's  November,  but  your  order  knows  no  weak-ends.  Within  the  same  30 
days.  The  Avnet  System  ships  more  orders  than  any  other  major  source  of  supply.  Your  specitic 
order  therefore,  can  be  scheduled  for  quicker  delivery,  faster  use. 


This  new  Concept  of  Scheduling  according  to  customer  convenience  rather  than  calendar  con¬ 
venience  is  one  of  the  many  advantages  in  The  Avnet  System.  Avnet  maintains  a  network  of  Sales 
Engineers  traveling  the  U.S.  Each  engineer  has  his  counterpart  in  a  Service  Center  Expediter.  Tre¬ 
mendous  stocking  facilities  are  maintained  strategically  throughout  the  country.  Avnet  maintains  and 
operates  complete  assembly  facilities  for  Connector  Prototype  requirements.  For  the  most  expeditious 
Scheduling  contact  your  nearest  Service  Center  in  The  Avnet  System. 


Avnet  Service  Centers  and  Stitekine  FaciUties  ore  hn-ated  in  i.os  Aneeles,  Cat.;  Snnnvv€de,  Cat.;  Chicint**,  lit.:  Oayton.  Ohio;  Weethury,  L.  /.;  Burlington,  Ma%} 


Avn«t  a«itribul«s  from  itt  ttocliing  focllitio«  BCNDIX  SCINTILLA  CONNECTONS.  S^ARV  SEMICONDUCTOfIS.  RHEEM  SEMICONDOCTOfIS.  ELECTROSNAR  AND  HETHERINGTON 
SWITCHES.  GREMAR  CONNECTORS.  CLARE  RELAYS.  ROBERTSON  SPLICE  A  CONNECTOR  CASES.  BABCOCK  RELAYS.  KING  SUBMINIATURE  HI-TEMP  CERAMIC  CAPACITORS, 
TIC  PRECISION  TRIMMERS.  VIBREX  FASTENERS  by  GENERAL  TIRE  A  RUBBER  CO..  U.S.  SEMCOR  SEMICONDUCTORS.  SANQAMO  CAPACITORS.  SPRAGUE  CAPACITORS 
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■  PRtQSlON 
METALWORKiNO 
EQUIPMENT 


Monrovia,  Calif.,  has  been  an¬ 
nounced.  The  new  engineering  unit 
will  be  responsible  for  the  design 
of  precision  servo  systems,  servo 
repeaters  and  special  purpose  ana¬ 
log  computing  equipment  for  indus¬ 
trial  control  and  military  applica¬ 
tions. 

The  new  group  will  be  headed  by 
DeLano  Brouillette,  who  will  report 
to  Richard  Bazard,  systems  engi¬ 
neering  manager. 


vertIrs 


for  Liiteorr  or 
>l&igular  Auctions 


IDL  Shaft  Angle  Converters 

are  fully  qualified 
per  MIL-E-  5272  A 

for  Operation: 

At  t«nip«raturM  0°F  to  IM^F 
per  Peragreph  4.1.1  Procedure  1 
From  0.SS  to  14.7  p.t.i.o. 

per  Paragraph  4.5.}  Procedure  } 
Undor  vibration  5-5000  cp$ 
per  Paragraph  4.7.1  Procedure  1 

for  Exposure: 

To  Hwmidity  and  Tomporoturo 
per  Paragraph  4.4.4  Procedure  1 
To  Sand  and  Dust 

per  Paragraph  4.11.1  Procedure  1 
To  50  hour  Soh  Spray 

per  Paragraph  4.6  through  4.6.1} 
To  Shock 

Per  Paragraph  4.15.1  Procedure  1 
and  Paragraph  4.15.2.1 
To  10  G't  Suttoinod  Accolorotion 
per  Paragraph  4.16.2  Procedure  2 

For  Linear  Motions,  Model 
500206  provides  accuracies  of 
1  part  in  1000  counts. 

For  Angular  Motions,  Model 
500406  provides  accura¬ 
cies  of  one  tenth  degree; 
Model  500407  provides  accu¬ 
racies  of  a  tenth  of  a  minute. 

Each  unit  provides  bidirec¬ 
tional  rotation  for  applica¬ 
tions  in  mechanically  geared 
systems.  The  Gray  BCD 
coding  system  is  easily  trans¬ 
lated  into  other  digital  for¬ 
mat  for  visual  readout  or  for 
recording. 


Up  to  150 

Strokes  Per  Minute... 

NEW  DI-ACRO  OPEN 
BACK  INCLINABLE 
PUNCH  PRESS  NO.  5 


Pyburn  Joins  DCS 
Management  Team 

ROY  w.  PYBURN  was  recently  ap¬ 
pointed  assistant  to  the  president 
of  Data-Control  Systems,  Inc.,  Dan¬ 
bury,  Conn.  He  comes  to  DCS  from 
Ampex  Corp.,  Redwood  City,  Calif., 
where  he  has  been  for  the  past  four 
years  senior  product  planning  engi¬ 
neer,  responsible  for  market  re¬ 
search  and  evaluation  of  the  future 
requirements  of  the  telemetry  and 
research-data  industry. 


This  new  bench  type  punch  press  has  five 
tons  of  power  for  punching,  forming, 
shearing,  marking,  riveting,  staking  or 
embossing.  Single  stroke  cycling,  150 
s.p.m.,  or  continuous  operation,  210 
s.p.m.  Deep  12  inch  throat  allows  work¬ 
ing  to  center  of  24' sheet.  Spring  loaded 
material  stripper — easy  to  set  up — ideal 
for  women  operators  or  inexperienced 
help.  Standard  equipment  includes  mo¬ 
tor,  brake,  flywheel  guard,  all  electrical 
connections,  punch  holder,  stripper  as¬ 
sembly  and  die  holder. 

HAND  OPERATED  , 

PUNCH  PRESSES—  f 

Di-Acro  Punch  Presses 

No.  1  and  2  both  provide 

4  tons  of  power  that  will 

punch  holes  up  to  4 'round 

in  16  ga.  mild  steel  using 

punches  with  shear.  No.  1 

has  6V4  '  throat  depth  and 

No.  2  a  12*4  'throat  depth.  Both  models 

come  with  short  handle,  long  handle  for 

heavier  materials,  punch  and  die  holders, 

turret  stripper,  back  and  side  gauges. 

PRECISION  PUNCHES  AND  DIES— 

Over  500  sizes  of  single  station  Di-Acro 
punches  and  dies  are  available  from 
factory  stock,  plus  adjustable  punches 
and  dies  for  multiple  punching  in  one 
operation. 

For  CQmplwte  information  consult  pmwifm  I 

tho  yollow  pofos  of  your  phono  I 

hook  undor  Machinory:  Machino  V«a»w  I 

Tools  for  tho  namo  of  your  noarost  -  1 

distributor  or  writo  us.  - 

**cWo^crTo'*  ^  compfefo  Oi-Acro  fioo  In 

Svoof'i  Machino  Tool  Catalog 


Ling-Temco  Forms 
New  Division 

LING-TEMCO  ELECTRONICS,  INC.,  Dal¬ 
las,  Texas,  recently  announced  the 
formation  of  a  new  unit — micro- 
modular  components  division — 
which  will  design,  produce  and  mar¬ 
ket  logic  circuitry  modules  for 
transistorized  computers,  custom 
semiconductor  assemblies  and  high- 
voltage  and  low-voltage  rectifiers. 


For  «p«c</leatioiu  on 
tKeae  eomponenta,  oak 
IDL  tor  their  data 
aheet,  "Shaft  Poattion 
to  Conoerteref’ 

or  price  information, 
uae  vour  letterhead. 


General  Electric 
Promotes  Boyles 

PROMOTION  of  Morris  E.  Boyles  to 
the  position  of  manager — compo¬ 
nents  engineering.  General  Elec¬ 
tric"  television  receiver  department, 
Syracuse,  N.  Y.,  has  been  an- 


mSTRUMENT  BmiOPMENT  lABBRATlIiES 

INCOtKHtATEO 

'  SwMdIory  ol  ftorol  MeBoo 
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nounced.  Formerly  manager — engi¬ 
neering  administration  for  the  tele¬ 
vision  receiver  department,  he  has 
been  with  GE  for  the  past  ten  years. 


Precision  Circuits 
Hires  H.  R.  Reiss 


HERBERT  R.  REISS  has  been  named 
manager  of  the  New  Rochelle,  N.  Y., 
plant  of  Precision  Circuits,  Inc.,  de¬ 
signer  and  manufacturer  of  mili¬ 
tary  and  commercial  printed  wiring 
boards  and  assemblies.  Prior  to 
joining  the  company,  he  was  with 
Sperry  Rand  Corp.  in  engineering 
posts  associated  with  design  and 
production  of  printed  circuit  boards 
and  assemblies. 


Clarostat  Appoints 
Production  Manager 

OFFICIALS  of  the  Clarostat  Mfg.  Co., 
Inc.  announce  the  appointment  of 
Douglas  Haynes  to  the  position  of 
production  manager.  He  will  be 
responsible  for  the  administration 
of  all  manufacturing  departments, 
including  industrial  engineering, 
purchasing,  production  and  mate¬ 
rial  control,  plant  maintenance,  tool 
design  and  manufacture,  shipping 
and  traffic  departments. 

Haynes  has  been  associated  with 
the  company  since  1958  as  produc¬ 
tion  control  manager. 


McGraw-Edison  Ups 
George  Anderson 


GEORGE  M.  ANDERSON  has  been  ap¬ 
pointed  president  of  the  Thomas  A. 
Edison  Research  Laboratories  .  of 
the  McGraw-Edison  Co.,  West 
Orange,  N.  J.  The  laboratories 
aerre  ar  central  research  headqnar- 
tors  for  the  company’s  43  diviswRS 
and  subsidiaries  in  16  states,  Can- 
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VARIAN 

Temperature 

RECORDERS 


Most  versatile  and  useful 


because , 


4 


30  F  '  O  to 
F  '  ttoo  F 


o  to  A 


6.  THEY’RE  PORTABLE  AND 


MULTI-RANBE 


Nine  plug-in  elements  adapt 
this  G-llA  thermocouple  re¬ 
corder  to  any  range  —  cold  as 
liquid  nitrogen,  hot  as  2200*F, 
or  as  specific  as  30®  to  220®F. 
Being  portable,  it  goes  wher¬ 
ever  there’s  temperature  to 
measure  — research  in  the  lab, 
checkout  in  the  factory,  or 
troubleshooting  in  the  field. 


The  temperature  recorder  is  a 
Varien  G-llA  with  T-2  input  chassis 
which  has  automatic  reference  junc¬ 
tion  compensation  and  plug-in 
range  elements  as  shown.  Other 
input  chassis  convert  the  recorder 
to  general  use.  Fahrenheit  or  Centi¬ 
grade  charts  available.  For  full 
details,  write  Instrument  Division. 


associates 


PALO  ALTO  1  CALIFORNIA 

CMCU  222  ON  tEADIt  SIRVia  URD 


HIGH 

RELIABILITY 


Solid  motol  hermetic 
*ool  on  negotive  end 
of  polar  units  reduces 
chances  of  electrolyte  leokoge  by  30%. 


Only  one  external  butt 
weld  on  polar  units 
minimises  possibility  of 
lead  wire  breakage.  (No  weld  on  the 
negative  end.)  leads  on  capacitors 
of  O.D.  and  lorger  withstand 
3  lb.  stress  in  any  direction  for 
30  min.  Welds  wit^tond  at  least 
four  “round  trip"  bends. 


Intemal  Featuroe.  AM  electrical  connections 
welded,  for  low  resistance,  low  power  factors. 
Capacitor  section  fits  snugly  into  metal  cose, 
resulting  in  good  vibration  resistance.  Plugged 
end  of  case  is  double-sealed  with  compressed 
bushing  ond  tough  resin. 


i*l  also  supplies  o  full  line  of  aluminum 
foil  miniature  and  sub-minioture  electrolytic 
capacitors.  Write  for  bulletins  41838  and  81338. 
bttemational  Electronic  Industries,  he.. 

Box  9036-AA,  Nashville,  Tennessee. 


■■■Mi  AN  COMPANY 

where  rdiabOity  replaeee  probabUiiy 
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Alumina, Ceramics 


ada,  England  and  Mexico. 

Before  being  named  president, 
Anderson  was  head  of  the  Edison 
Research  Laboratories’  engineering 
department. 


L&N  Names  Nichols 
Division  Manager 

CLARK  NICHOLS  has  been  made  man¬ 
ager  of  the  systems  engineering  di¬ 
vision  of  Leeds  &  Northrop  Co., 
Philadelphia.  Prior  to  this  appoint¬ 
ment  he  was  head  of  the  L&N  ap¬ 
plication  engineering  utilities  sec¬ 
tion.  He  joined  the  manufacturer 
of  electronic  instruments  and  con¬ 
trols  in  1935. 


We  Can  Make 
Precision  Ceramic-to- 
Metal  Assemblies 
for  Your  Stock  or 
Special  Requirements 

On  your  right  is  a  specialized 
ceramic-to-metal  assembly  that  we 
make  in  small  quantity. 

On  your  left  are  some  of  our 
stock  terminal  insulators.  They  are 
made  in  large  runs  for  economical, 
off-the-shelf  delivery. 

Coors  furnishes  either  metal- 
ized  ceramic  parts  ready  for  braz¬ 
ing  by  the  customer,  or  complete 
ceramic-to-metal  assemblies  in 
sizes  up  to  10"  OD  by  12"  length. 

If  you  need  ceramic-to-metal 
assemblies,  in  quantity  or  proto¬ 
type,  get  in  touch  with  us  here  in 
Golden,  contact  the  Coors  regional 
sales  manager  nearest  you,  or 
write  for  new  bulletin. 


Raytheon  Advances 
Robert  C.  Berman 

PROMOTION  of  Robert  C.  Berman  to 
the  new  position  of  manufacturing 
services  manager  for  the  industrial 
components  division  of  Raytheon 
Co.,  Newton,  Mass.,  has  been  an¬ 
nounced.  His  principal  duties  will 
be  the  in.suring  of  maximum  utiliza¬ 
tion  of  the  division’s  physical  as¬ 
sets,  and  the  coordination  of  indus¬ 
trial  engineering,  plant  engineering 
and  other  manufacturing  services 
throughout  the  division’s  several 
operations. 

Berman  had  served  as  assistant 
production  superintendent  at  the 
company’s  North  Dighton,  Mass., 
plant,  and  also  as  manufacturing 
systems  and  procedures  manager 
for  the  surface  radar  and  naviga¬ 
tion  operations. 


MOLDED  RESISTORS 

retain  their  values! 


S.  S.  White  Molded  Resistors  retain  their 
original  values  and  never  deteriorate  due 
to  age! 

S.  S.  White  resistors  serve  dependably 
in  hundreds  of  commercial . . .  industrial 
..  and  scientific  applications.  They  are 
characterized  by  low  noise  level . , .  pre¬ 
cision  stability  negative  tempera¬ 
ture  and  voltage  coefficients.  Non-hydro- 
scopic  base  withstands  temperature  and 
humidity  They  are  compact,  have  ex¬ 
cellent  stability  and  mechanical  strength. 

For  full  details,  write  for  our  Bulletin 
5409.  We'll  be  glad  to  help  you  apply 
these  high-quality,  “all-weather”  resistors 
to  your  product.  Just  drop  us  a  line. 

FIXED  RESISTANCE  VALUES 
RANGE  FROM  1000  OHMS  TO 
10,000,000  MEGOHMS! 

65X  Molded  Resistor .  I  watt 

SOX  Molded  Resistor . 3  watts 


REGIONAL  SALES  MANAGERS 

West  Coast . William  S.  Smith.  Jr. 

EM  ^81 29  — Redwood  City,  Calif. 

Midwest . John  E.  Marozeck 

FR  2-7 100 -Chicago,  lU. 

- . Donald  Dobbins 

GL  4-9638  — Canton.  Ohio 

. . John  J.  McManus 

MA  7-3996- Manhasset,  N.Y. 

. Warren  G.  McDonald 

FR  4-0663 -Schenectady,  N.  Y, 

...» . Kenneth  R.  Lundy 

DA  7-5716-Dallas,  Texas 

. . William  H.  Ramsey 

UN  ^369  — Houston,  Texas 


Central. 


New  England. 


Southwest 


Southwest. 


Electronic  Tube  Corp. 
Appoints  Vaccaro 

RECENTLY  announced  is  the  appoint¬ 
ment  of  Charles  A.  Vaccaro  as  sen¬ 
ior  project  design  engineer,  instru- 


PPRCELAtN  COMPANY  “ 

po  Ninth  st..  qoloen,  coumaoo 


S.  S.  WHITE  INDUSTRIAL  DIVISION 
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SAMUEL  K.  MACDONALD,  INC. 


monufacturen  representatives  over  25  years 

1531  SPRUCE  STREET,  PHIIA.  2,  PA. 

Territory  ■  OtAcr  Officvt 

Penniyivonio  •  N«w  Jersey  I  Pittsburgh 

Oelowore  •  Morylond  I  Boltimore 

Virginia  e  West  Virginio  I  Washington,  0  C. 


ment  division,  of  Electronic  Tube 
Corp.,  Philadelphia,  Pa.  He  was 
formerly  chief  engineer  of  Water¬ 
man  Products  Co. 


EMPLOYMENT 

OPPORTUNITIES 


( Ctnlim»nl  an  pnaf  iSk-lSt) 


UUINO  OPPOKTUNmeS  AVAIlABie 


RaprcMatatlves  dnired  by  manufacturer  af 

Industrial  Electronic  Instruments  and  Con* 
trols.  P.O.  Box  8246.  Tulsa  16.  Oklahoma. 


MANUFACTURERS 

REPRESENTATIVES 


Magnetico  Hires 
G.  M.  Clarke 

GERALD  M.  CLARKE  has  been  ap¬ 
pointed  assistant  to  the  product 
manager  of  the  amplifier  division 
of  Magnetico,  Inc.,  East  Northport, 
N.  Y.  He  was  formerly  a  product 
engineer  at  the  Sperry  Gyroscope 
Co.,  Great  Neck,  N.  Y. 

In  his  new  post,  Clarke  will  con¬ 
centrate  on  Magnetico’s  advanced 
design  of  solid  state  devices  for  pre¬ 
cise  system  control,  particularly  in 
the  transistorized  servo  amplifier 
area. 
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PROFESSIONAL 

SERVICES 


JOHN  LESSER  &  STAFF 

ENGINEERING — DESIGN — 
DEVELOPMENT — PRODUCTION 

For  >:d«e  Ugbt  Purli  gusUllrd  to  MIL-P-7788A 
uul  iDHtruincnti  llluniinMHl  To  lfll>-L-2.VIH7A 

tODNAR  PRODUCTS  CORP. 

2M  Hu««*not  St.,  Nnw  RucImII*,  N.  Y.  Nt  4-4*44 


For  Information 

About  Clotsiflod  Advortiting 
Contact  The  McGraw-Hill  Office 
Nearest  You. 

ATLANTA,  9 

1373  PoachtrM  St.  N.  E.  TKinity  5-0323 

M.  MILLER 

BOSTON,  16 

Coplay  Squoro  COngrou  2-1160 

M.  J.  HOSMER 

CHICAGO,  II 

320  No.  Michigan  Avo.  /MOhowk  4-3600 
W.  h  HIGGENS 
CLEVELAND,  13 

1164  Illuminating  Bldg.  SUpnrior  t-7000 

W.  B.  SULLIVAN 

DALLAS.  2 

1712  Commorco  St.,  Vaughn  Bldg. 

Rlvnrudn  7-3117 

J.  GRANT 

DENVER,  2 

1700  Broadway,  Towor  Bldg.  ALpinn  3-2961 
J.  PAHEN 

DETROIT,  26 

836  PonobKot  Bldg.  WOodward  3-1793 

P.  HAMMOND 

HOUSTON,  23 

Prudontiol  Bldg.,  Holcomb*  Blvd. 

Rm.  W-724 

GENE  HOLLAND 
LOS  ANGELES,  17 

1123  W.  6th  St.  HUnfloy  2-3430 

W.  C.  GRIES 

NEW  YORK,  36 

300  Fifth  Av*.  Oxford  5-3939 

H.  T.  BUCHANAN  ■  R.  P.  LAWLESS 
T.  W.  BENDER 
PHILADELPHIA.  3 

Six  P*nn  C*nt*r  Plaza  LOcutf  8-4330 

H.  W.  BOZARTH 
PITTSBURGH,  22 

4  Gafzwoy  C*nl*r  £Xpr*t*  8-I3I4 

P.  PIERCE 

ST.  LOUIS,  8 

3613  Oliv*  St.  jeitnnon  5-4667 

SAN  FRANCISCO,  4 

68  Poft  St.  OOugIaz  3-4600 

R.  KOCH 
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publication  needs 


Reeves-Hoff  man 
Selects  O’Hanlan 

MICHAEL  O’HANLAN,  JR.,  has  been 
appointed  manager  of  the  networks 
division,  Reeves-Hoffman  Division, 
Dynamics  Corp.  of  America,  Car¬ 
lisle,  Pa.  In  this  post  he  will  be 
responsible  for  the  design,  engi¬ 
neering,  production  and  quality  con¬ 
trol  of  crystal  oscillators,  filters, 
and  temperature-controlled  ovens. 

O’Hanlon  was  formerly  assistant 
plant  engineer  of  AMP,  Carlisle 
manufacturer  of  solderless  termi¬ 
nals. 


Equipment  Mcmuals  —  Product  Cata¬ 
logs  —  Handbooks  —  Training  Aids  — 
Industrial  Relations  Literature  —  Pro¬ 
cedural  Guides  —  Engineering 

Presentations - and  any  type  cS 

technical  literature 


use  our  speciqlists  in - 

WRITING,  z.  EDITING 
ILLUSTRATING  . . .  PRINTING 

McGRAW-HILL 

Technical  Writing  Service* 

330  West  42nd  St.,  N.Y.C.  36 
LOngacre  4-3000 
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Interested  in 


a  challenging  new  field  of  opportunity 
for  electronic  engineers  at 


SIKORSKY  AIRCRAFT 


To  describe  this  unique  field,  only  a  brand 
new  word  would  do,  a  word  with  two  live  roots: 
helicopters  and  electronics.  These  roots  penetrate 
deeply  into  some  of  the  most  stimulating  soil  in 
modern  technology. 

In  broad  terms,  helitronics  embraces  practically 
every  phase  of  avionics,  electronics,  computer, 
feedback  and  systems  analysis  work.  Specifically, 
helitronics  means  the  integration  of  communi¬ 
cation  systems,  specialized  electronic  search  and 
detection  equipment  to  enhance  the  mission  ca¬ 
pability  of  the  helicopter,  specialized  sensors  and 
automatic  controls  to  increase  its  versatility,  and 
automatic  navigation,  into  an  optimum  military 
weapon  system  or  commercial  carrier  with  VTOL 
capability.  Many  assignments  call  for  the  ability 
to  advance  the  state-of-the-art  in  testing  and  in 
instrumentation. 

If  you  would  like  to  enter  this  challenging  new 
field,  the  time  is  now.  The  place?  Sikorsky  Air¬ 
craft-pioneer  and  leading  manufacturer  of 
rotary-wing  aircraft,  the  company  that  leads 
again  with  many  opportunities  for  you  in 
HELITRONICS. 


STRATFORD 

CONNECTICUT 


DIVISION  OF  UNITED  AIRCRAFT  CORPORATION 


For  further  information,  submit 
your  resume  or  make  inquiry  to 
J.L.Purfield, Personnel  Department. 
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Opportunities  in 
Systems  Development 


Looking  at  the 
sound  of  words 


The  plastic  model  shown  here  is  a  3-dimensional  repre¬ 
sentation  of  the  frequency-energy  pattern  of  the  spoken 
word,  “IBM.”  It  is  one  of  several  similar  models  con¬ 
structed  from  a  computer  analysis  of  speech  information. 
Now  under  study  by  IBM  scientists  and  engineers,  these 
representations  are  yielding  clues  to  the  most  promising 
characteristics  of  spoken  words  for  machine  speech  rec¬ 
ognition.  They  are  helping  determine  the  characteristics 
that  differ  most  consistently  for  different  words,  and  are 
similar  for  repetitions  of  the  same  word. 

Will  Men  Talk  to  Machines? 

Interesting  in  themselves,  the  models  are  emblematic 
of  a  broad  program  of  systems  development  aimed  at 
making  it  possible  for  people  to  talk  to  machines. 
Studies  include  investigation  of  new  speech  measure¬ 
ments  and  of  circuits  to  perform  these  measurements; 
input  and  feedback  devices;  statistical  analysis  of  the 
complex  speech  wave  forms;  and  methods  for  efficiently 
storing  the  selected  characteristics  of  known  words  for 
comparison  with  spoken  words  to  be  identified. 

Just  One  of  Many  Opportunities 

Speech  recognition  is  one  of  many  advanced  tech¬ 
nology  projects  now  under  way  at  IBM.  Electronic  en¬ 
gineers  are  exploring  new  areas  in  systems  planning, 
display,  and  data  communications.  Mechanical  engi¬ 
neers  are  developing  uni(|ue  devices  for  high-speed 
access  to  memory  and  doc-ument  stores.  Physicists  and 
chemists  are  making  contributions  in  photo  materials 
and  in  electroluminescent  and  photoconductor  devices. 
At  IBM  the  opportunity  for  achievement  is  as  unlimited 
as  the  growth  of  the  company  itself.  For  detailed  infor¬ 
mation,  write  briefly  outlining  your  background,  to: 
Manager  of  Technical  Employment 

Representation  of  the  frequenc>'.energy  pattern  of  the  spoken  word,  “IBM.”  Horizon-  IBM  Corporation,  Dept.  554Y3 

tal  axes:  frequency  and  time.  Vertical  axis:  energy.  Sampling  interval:  0.01  second.  590  Madison  Avenue,  New  York  22,  New  York 


IBM 
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EMPLOYMENT  OPPORTUNITIES 


SCIdlTIfTt  •  ENGINKRS  •  U,  MIS  •  PhD 

Name  Your  Field  in  Electronics 

. .  .you’ll  find  it  at  Electronics  Park 

At  General  Electric’s  headquarters  for  electronics  in  Syracuse,  New  York, 
you’ll  discover  projects  in  every  phase  of  modern  electronics,  aimed  at  every 
kind  of  application  —  Consumer,  Industrial,  Military. 

These  projects  are  distributed  over  research  laboratories,  development  and 
design  groups,  manufacturing  facilities  and  field  service  centers.  Different 
operations  are  structured  to  provide  independent,  localized  management  yet 
all  offer  technical  cooperation  to  each  other.  In  the  next  building  — or  the 
next  office  — you’ll  be  able  to  pinpoint  a  technical  expert  for  consultation  on 
any  electronic  problem. 

THE  CHABT  BELOW  offers  a  broad  indication  of  areas  in  which  we  are  active¬ 
ly  engaged.  Check  off  those  areas  that  are  of  interest  to  you — fill  in  the  coupon  — 
and  mail  to  the  address  below.  We  will  advise  you  of  specific  opportunities 
now  available  at  General  Electric’s  Electronics  Park . 


SCIENTIFIC  INSTRUMENT 
SERVICE  ENGINEERING 


Varian  Associates,  a  rapidly  growing 
Electronics  Engineering  ond  Manufac¬ 
turing  firm  with  headquarters  in  Palo 
Alto,  California  is  establishing  offices 
in  the  New  York  and  Chicago  areas. 
These  offices  ore  necessary  to  better 
serve  our  growing  list  of  Eastern  cus¬ 
tomers  which  include  leading  universi¬ 
ties,  major  chemical  and  oil  company 
research  labaratories,  and  industrial 
research  laboratories.  Because  of  the 
diversity  and  complexity  of  our  instru-  > 
ment  product  lines,  which  include 
Nuclear  Magnetic  Resonance  and  Elec¬ 
tron  Poromognetic  Resonance  Spec¬ 
trometer  Systems,  precise  Electromog-'ets 
and  Geophysical  Instruments,  we  ore 
looking  for  a  man  with  a  BSEE  or  BS 
in  Physics,  and  a  brood  background 
in  RF  circuitry  who  can  work  on  his 
own  and  is  willing  to  travel  25-50% 
of  the  time.  The  man  who  takes  this  posi¬ 
tion  should  be  capable  of  hiring,  train¬ 
ing,  and  supervising  o  staff  of  field 
engineers  os  the  soles  of  additional 
systems  increase  the  workload  in  his 
district.  Position  involves  direct  cus¬ 
tomer  contact  at  high  technical  levels, 
and  responsibilities  which  include  con¬ 
ducting  seminars,  consultation  on  cus¬ 
tomer  equipment  problems,  trouble¬ 
shooting  and  service  of  our  instrument 
systems.  This  man  will  be  expected  to 
coooerote  closely  with  our  Applications 
Engineers  and«provide  "field  feedback" 
of  technical  information. 


If  you  believe  that  you  ore  quali¬ 
fied  and  are  interested  in  learning 
more  about  opportunities  in  the 
field  of  research  instrumentation. 

Send  full  resume  including  salary 
history  and  reqviremonts  to; 


VARIAN 

associates 


611  Hansen  Way  Palo  Alto,  Calif. 
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INDEX  TO  ADVERTISERS 

#  ® 

Audited  Paid  Circulation 


AMP  Incorporated .  84 

Aeronautical  Commnnicationa  Equip¬ 
ment  Co .  71 

Aerospace  Corp .  68 

Air  Express .  60 

Air  France .  130 

Allied  Chemical  Corp. 

General  Chemical  Division .  116 

Allied  Control  Company,  Inc .  51 

Allmetal  Screw  Products  Co..  Inc.  .  126 

Alpha  Wire  Corp .  80 

Amco  EnirineerinB  Co .  116 

American  Machine  t  Foundry  Co. 

Potter  a  Brumfield  Division,.,.  33 

.American  Optical  Company .  32 

.\mperex  Electronic  Corp .  15 

Ampex  Data  Products  Company.  .  .  126 

Applied  Research.  Inc .  77 

Arnold  Macnetics  Corp .  70 

Assembly  Products  Inc .  76 

Associated  Research  Incorporated ,  5.3 

Avnet  Electronics .  140 

Barker  it  Williamson.  Inc .  124 

Bausch  a  Lomb  Optical  Co .  43 

Beattle-Coleman,  Inc .  132 

Beaver  Gear  Works,  Inc .  137 

Bell  Aerosystems  Company .  3.5 

Bell  Telephone  I.aboratorlcs .  119 

Bendix  Corp. 

Eclipse  Pioneer  Division . 48,  49 

Red  Bank  Division .  61 

Scintilla  Division .  29 

Boeing  Airplane  Co .  81 

Borden  Chemical  Company, 

Resinite  Dept .  82 

Braun  Tool  t  Instrument .  146 

Bruning  Co..  Charles, 

Paragon  Revolute  Division .  147 


CBS  Electronics . , ...  37 

CaD  Batteries .  70 

Celco-Constantine  Engineering  Lab¬ 
oratories  .  52 

Chart-Pak,  Inc .  56 

*  Clairex  Corp .  76 

*  Clarostat  Mfg.  Co.,  Inc .  13 

*  Clevite  Transistors, 

A  Division  of  Clevite  Corp . 17,  18 

Computer  Engineering  Associates, 

Inc .  139 

Computer  Equipment  Corp .  122 

Coors  Porcelain  Co .  152 

*  Comell-Dubilier  Electric  Corp.. 78.  79 

*  Coto-Coil  Co.,  Inc .  124 

Craig  Systems  Inc .  167 


Daytona  Beach  Chamber  of  Com¬ 


merce  .  137 

*  DeMornay-Bonardi  .  16 

Dow  Chemical  Co .  84 

*  Driver  Co..  Wilbur  B .  109 

Du  Pont  De  Nemours  a  Co. 

Explosives  Division .  64 

Edwards  High  Vacuum  Inc .  80 

*  Eitel-McCullough.  Inc .  36 

*  Electro-Tec  Corp .  117 

Electronic  Engineering  Company..  143 


Engineered  Electronics  Co .  136 

Epsco  Instruments 

A  Division  of  Epsco  Inc .  23 

•  FXR  Inc .  6 


*  Gameweil  Co . 19 

Garrett  Corporation.  The, 

Air  Research  Mfg.  Division .  138 

*  General  Aniline  a  Film  Corp. 

Osalid  Division .  57 

*  General  Ceramics.  A  Division  of 

Indiana  General  Corp .  30 

*  General  Electric  Co. 

Power  Tubes  Division . 62,  63 

General  Electronic  Laboratories,  Inc  .  67 

*  General  Instrument  Co. 

Semiconductor  Division .  7 

Gertsch  Products  Inc .  133 

Giannini  Controls  Corporation....  129 

Granger  Associates .  2 

Gries  Reproducer  Corp .  140 


Haydon  Co..  Inc.,  A.  W .  27 


Heinemann  Electric  Co .  11 

*  Hewlett-Packard  Co . 20.  21 

Hexacon  Electric  Co .  139 

*  Hill  Electronics,  Inc .  108 

*  Hughes  Aircraft  Co .  66 


*  Instrument  Development  Laborato¬ 

ries,  Inc .  150 

*  International  Electronic  Industries. 

Inc .  151 

International  Resistance  Co.  ..  3rd  Cover 

*  International  Telephone  A  Telegraph 

Corp.,  Kellogg  Communications 
Division  . 65 

*  Jennings  Radio  Manufacturing  Corp .  5  4 

*  Jettron  Products.  Inc .  133 


Kaman  Aircraft  Corp . 144,  145 

*  Kay  Electric  Co .  28 

*  Kearfott, 

Division  of  General  Precision  Inc.  125 

*  Kester  Solder  Co .  112 


*  Lambda  Electronics  Corp .  3 

*  Lapp  Insulator  Co.  Inc .  185 

Lesa  of  America .  74 

Littelfuse  .  121 

Lockheed  Electronics  Company. 72.  73 


*  See  Advertisement  in  the  July  20,  1960  itsus 
of  Electronics  luyors'  Guide  for  complete  line  of 
products  or  services. 


Which  of  these 
Craig  skiiis  and 
,  services 
can  heip  you  ? 

SntMS  ktiKiiif  -  li|ht  weight,  high  strength 
aluminum  shetters,  vans  and  trailen. 

Systmis  cenipeniiiti  -  telescoping  antenna 
masts,  transit  cases,  cabinets,  equipment  racks. 

Sfsisais  insialatian  tarries  —  layout  and 
installation  of  transportable  systems,  through 
final  checkout. 

System  packagigg  research  -  engineering  design 
and  development  for  ground  support  and 
electronic  equipment  protection. 

Caeipiata  praductisB  faditles  —  to  handle  your 
complete  packaging  assignment 

A  iiilqit  remfcii’*  mvict  — 

^  engineering  “brainpower  pooT  for  solving 
virtually  any  probiem  in  aluminum  and  foamed 
plastic  tabricalion. 

WRITE  TODAY  FOR  CRAIG'S 
CAPABILITIES  BROCHURE 


SYSTEMS,  INC.  i 

Ocp«f-IO,3SO  MwriiMcii  SL,Lmw«m«.Mm*..T«I.  MUr6«ck  t-fiSI 
ewtiiwst  tytiMn  me  cevlWMie  «ra  iMOMr  Cr«i|  ipcciiny  UHsuib 
Ufekwe  CMporaUm.  CadM  eapMi.  lowi  — •  Crda  MMdiary. 
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DYNA5ERT 


ELIMINATES 
(MMPONENT 
PREPARATION 
for  PW  Boards 


With  Oynasert  machine*,  component* 
may  b*  loaded  into  a  aaff-faeding 
raceway  from  card-typo  package*  or 
fed  from  a  reel.  It  i*  no  longer  nece*- 
*ary  to  handle  components  manually. 
The  Oynasert  machine  doe*  all  the 
work — take*  the  chartce  of  error  out  of 
component  inserting.  Operators  are 
easily  trained.  Changes  in  production 
runs  can  be  made  quickly.  With  as 
little  as  a  few  hundred  Insertions  a 
week  Oynasert  should  be  considered. 
Write  for  descriptive  12  page  booklet. 


UNITCO  SHOC  MACMINUIV  CORPORATION 
140  FtOsrtl  Strsst  Petlka,  Mm*. 
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Stromberg-Carlson’s  type  “E”  relay 
combines  the  time-proven  character¬ 
istics  of  the  type  “A”  relay  with  a 
mounting  arrangement  common  to 
many  other  makes. 

As  the  drawing  above  shows,  uni¬ 
versal  frame  mounting  holes  and 
coil  terminal  spacing  allow  you  to 
sfjecify  these  relays — of  “telephone 
quality” — interchangeable  with  the 
brands  you  have  been  using.  Costs 
are  competitive  and  expanded  pro¬ 
duction  means  prompt  delivery. 

Welcome  engineering  features  of 
the  telephone  type  “E”  relay  are — 
Contact  spring  assembly;  maximum  of  20 
Form  A,  18  B,  10  C  per  relay. 

Coil:  single  or  double  wound,  with  taper  tab 
or  solder  type  terminals  at  back  of  relay. 
Operating  voltage:  200  volts  DC  maximum. 

You  may  order  individual  can 
covers  in  a  choice  of  3  sizes  for  the 
new  relay,  as  well  as  for  our  type 
“A”  and  “C”  relays. 

Write  to  Telernmmunication  In¬ 
dustrial  Sales  Hi  Carlson  Road, 
Rochester  3,  tsew  York.  Or  in  At¬ 
lanta  call  TRinity  5-7467;  Chicago: 
STate  2-4235;  Kansas  City:  HArri- 
son  1-6618;  Rochester:  HUbbard 
2-2200;  San  Francisco:  OXford 
7-3630. 

STROM  B  E  RQ -CAR  I.SON 
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Mandex  Manufacturing  Company  Inc.  26 

*  Marconi  Instruments,  Ltd .  128 
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Midwest  Foam  Products  Co .  143 
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if  it’s  news,  expect  it  first  from  IRC 


350°  Hot  Spot— 125°  Ambient 

New  Precision  Power  Resistors 


A  new  high-temperature  coating— Thermacoat— 
developed  by  IRC  is  responsible  for  the  outstand¬ 
ing  performance  of  IRC  miniature  power  wire 
wound  resistors. 

These  resistors  meet  MIL  Characteristic  V  with 
a  hot  spot  temperature  of  350®C,  well  above  the 
250-275®  customary  for  resistors  of  this  type. 

Thermacoat  Resistors  have  all  the  other  advan¬ 
tages  you  want— small  size,  close  tolerance,  high 
moisture  resistance,  high  dielectric  strength,  all- 
welded  construction,  high  temperature  tinned 
leads  and  permanent  marking.  And  they’re  avail¬ 
able  at  a  125®  Ambient  in  the  same  wattage  ratings 
as  regular  power  wire  wound  ratings ! 

Write  for  Bulletin  AE-18,  International  Resistance 
Company,  401  N.  Broad  St.,  Philadelphia  8,  Pa. 


ACTUAL  SIZE 


Ratings:  2,  3,  5,  7,  10  watts  (125°  ambient) 

Standard  tolerances:  1%,  3%,  5%  (MIL);  Special  Tolerances 
to  .05%,  depending  on  range 

Resistance  ranges:  Minimum  0.1  ohm;  Maximum  20K  to 
175K  ohms 

Dielectric  Strength:  lOOOV-RMS  Min. 

Non-inductive  resistors  available 
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FIRST 

SILICON  MESA 
IN  THE 
TO-36  CASE 
BROADENS 
THE 

COVERAGE 
OF  THIS 
COORDINATED 
SILICON  LINE 


Similar  to 
JEDEC 
TO-3  Case 


2N1487 
2  N1488 


2N1489  I 
2N1490 


JEDEC 

TO-8  Case 


2N1483 

2N1484 

2N1485 

2N1486 


\  JEDEC^ 

■X' 

TO-5  Case 

2N1479 

2N1480 

2N1481 

2N1482 


RCA  Announces  Four  New 
Silicon  Mesa  Power  Transistors 

in  the  Popular  TO‘36  Case 


Available  immediately  in  quantity  ...four  new  NPN  Diffused-Junction  Types... 
2N1511,  2N1512,  2N1513,  2N1514  •  electrically  equivalent  to  2N1487,  1488,  1489,  1490 
respectively  •  utilize  the  industry -preferred  JEDEC  TO-36  single  ended  stud  package 
with  cold-weld  seal  •  Designed  for  a  wide  variety  of  military  and  industrial  applications 


With  RCA’s  new  Silicon  Mesa  Power  Transistors  in  the  JEDEC 

TO-36  case,  you  gain  all  of  these  design  advantages: 

k  More  positive  heat  sink  contact  and  excellent  high-temperature 
performance  up  to  175°C  plus  the  greater  application  flexibility 
of  JEDEC  TO-36  stud  mounted  case. 

y  Low  saturation-resistance  characteristics  with  high  collector- 
current  and  voltage  ratings. 

^  Wider  application  in  military  and  industrial  equipment— in  power 
switching  circuits,  oscillator,  regulator  and  pulse-amplifier 
circuits. 

^  The  dependability  of  the  cold-weld  seal,  proved  by  RCA  through 
years  of  experience. 

y  Coordinated  line  of  16  RCA  Silicon  Power  Transistors.  These 
four  new  RCA  transistors  together  with  the  12  RCA  Silicon 
Power  Transistors  shown  in  the  accompanying  table  provide  the 
designer  of  industrial  and  Military  equipment  with  a  compre¬ 
hensive  selection  of  types  to  fit  his  specific  needs. 

Call  your  RCA  representative  today  for  complete  information.  For  additional  technical  data  write  to  RCA  Semi- 

conductoi' and  Materials  Division,  Commercial  Engineering.  Section  K-19-NN3  Somerville,  N.  J. 

RCA  SEMICONDUCTOR  &  MATERIALS  DIVISION  FIELD  OFFICES 

NOItTHEAST:  64  “A” Street.  Needham  Heights  94,  Mass.,  Hlllcrest  4-7200. EAST:  744  Broad  Street,  Newark  2.  N.  J.,  HUmboldt  5-3900. 
EAST  CENTRAL:  714  New  Center  Bldg.,  Detroit  2,  Mich.,  TRinity  5-5600.  CENTRAL:  Suite  1154.  Merchandise  Mart  Plaza.  Chicago  54. 
III.,  WHitehall  4-2900.  WEST:  6355  E.  Washington  Blvd.,  Los  Angeles  22,  Calif.,  RAymond  3-8361  •  1838  El  Camino  Real.  Burlingame, 
Calif.,  Oxford  7-1620.  SOUTHWEST:  7905  Empire  Freeway.  Dallas  7,  Texas,  FLeetwood  7-8167.  GOV'T:  224  N.  Wilkinson  St., 
Dayton  2,  Ohio.  BAIdwin  6-2366  •  1725  ‘'K”  Street,  N.W.,  Washington  7,  D.  C.,  FEderal  7-8500. 
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